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@ Trehalose dertvathres. 

0 A trehabse derivative of the formula: 

CRfOR* 

-0 




(I) 



wherein one. two, throe or four of R2. R^. R^. R«. R«. R^ and 
R8 are Independently selected from the group consisting of 
Ci-40 aDphatIc acyl groups and an the rest of them are hydrogen 
atoms, 

with the proviso that: 

a) when one of them Is C1-40 aliphatic acyl group, then it 
is not 2-paImItoyl or 6-aiiphatic acyl, 

b) when two Of them are Ci-«o aliphatic acyl groups, then 
ttiey are not tocated at corresponding positions witti each 

otiier, 

c) when three of them are C1-40 aliphatic acyl groups, 
then they are not 2,3;2'-tr4ialmitoyl. and 

d) virhen four of them are aliphatic acyl groups. 



then they are not kx»ted at corresponding positions with 
each ottier or at 2.3.4,2'- or 2,3.6,2'-i)ositions. The 
compounds of the above formula have anti-tumor activity. 
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Description 

TREHALOSE DERIVATIVES 

BACKGROUND OF THE INVENTION 

5 

Reld of the Invention 

The present Invention relates to novel a,a-treha!ose derivatives having anti-tunK>r activity. 
Bacl<ground information 

10 Derivatives of (x,a-trehalose. such as G.G'-diniycolate of a,a-trehaiose extracted from cell wall of a tubercle 
baciDus, have attracted considerable attention, as they have various immurK>-phannacological activities such 
as immunoadjuvant activity, abiHty of granuloma formation, ability of macrophage activation, ability of 
enhancing non-specific protection, anti-tumor activity, etc. [Yakugaku ZasshI, 107, 37-45 (1987) and Kekkaku, 
^ (3), 41-54 (1988)]. Particular chemical stnictures of these tiposaccharides. however, have not been well 

IS established due to the fact that their mycotic acid moieties, forming the most notable characteristic of cell 
waHs of acid4ast bacteria, are long-chain fatty add (having 60 to 88 carbon atoms) of extremely strong 
hydrophobic property and that they are unstable at elevated temperatures. In addition, these compounds are 
not appropriate for medical application because composition (such as numt>er of cart>on atoms, unsaturatlon 
and substitution) of their mycollc add moieties varies from one bacterial species to another and thus products 

20 with unifomi composition cannot be obtained. Furthermore, particularly the liposaccharides having mycolic 
add moieties of 70 to 80 cartx)n atoms have fault that they are highly toxic. 

Among other a,a-trehalose derivatives, there may be mentioned 2,3,6'-tr1mycolate of <i,a-trehalose, 
obtained from Rhodococcus aurantiacus, which has very unusual unsymmetrical structure [FEBS letters, 203 , 
239-242 (1986)] and 2,6'-dlmycolate of OMX-trehalose extracted from the.same bacterium [BOth Annual Meeting 

25 of Biochemical Society of Japan, October. 1987]. However, pharmacological activities of these unsymmetrical 
mycoOc ester of a,a-trehalose have not been sufficiently clarified and neither structure nor composition of 
their mycoDc add moieties have been determined. 

Other difatty-add esters of a,artrehalose have been described [US-A-4.612,304: GA-A-1 .202,622; 
JP-&«478/1987; JP.A-4e294/1984; JP-A-1570g7/1984; JP-A-289038/1986; JP-A-63926/1987; JP- 

30 A-174094/1987 and Chem. Pharm. Bull. 4455 (1985)]. AD these compounds are substituted with fatty add 
residues at symmetrical (e.g.6,6')positlons of OMt-trehalose. 

Also, there have been known 2-palmltoyl. 2.2'-dipalmitoyl and 2A2''4ripalmltoyl derivatives of a.a-trehalose 
by J. Chem. Soc. Peridn 1, 1980, 1940-1943. 6-(3-hydroxy-2-tetradecanylocladecanoyI)ester by Carbohydrate 
Res., i^. (1984). 6.6'-bls-(3-hydroxy-2-tetracosanylhydroxyhexacontanoyl)ester by Chem. Phys. 

35 Upids. 16. 91-106 (1976), 2.6,6'-tris(3-acetoxy-2-tetracosanyl-methoxyhexacontanoyi)ester by Bull. Soc. Chlm. 
France, 1478-1482 (1956), 2.3.4.2'-esters by DE-A1-^48167, 2,3.6.2'-esters by Chem. Phys. Upids. ^ 241-266 
(1^1), 4.6.4'.6'-tetrastearoyi ester by Chem. Ptenn. Bufl. ^, 1169-1174 (1982) and 4,6,4',6',-esters by 
JP-A-157097/1984. 

After an extensive study on the synthesis of gtycollpids having long chain aliphatic acyt group as their lipid 
40 moieties, the present inventors have successfully prepared a,a-trehalose derivatives having mycolic acid or 
aliphatic ackJ moieties of defined chemical structure, uniform constitutton and thus improved safety, 
partteularty unsymmetrical derivatives (i.e. compounds except those having only the same acyl groups tocated 
at paired positions designated by numbers corresponding with each other). 

45 SUMMARY OF THE INVENTION 

The present lnventk>n provides a trehak>se derivative of the formula: 

CH^OR* OR" 

-0 



so 



55 




(I) 



Wherein one. two. three or four of R^ R^. R3. R*. RS. RO, R7 and R8 are independently selected from the group 
consisting cf C1-40 aliphatic acyl groups and alt the rest of them are hydrogen atoms, 
with the proviso that: 

$0 a)whenon of them Is C1-40 aliphatic acyl group, then it is not 2-palmltoyl (M'S-afiphatic acyl, 

b) when tw f th m are Ci^o aliphatic acyl groups, then they are n t located at corresporKling 
positions with each other, 

c) when three of them are C1-40 aliphatk; ac^ groups, then they are not 2,3^-tripalmitoyl, and 
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d) when four of them are C1-40 aliphatic acyl groups, then they are n t located at corresponding 
po^ons with each other or at 2.3.4J2'- or 2.3,6.2'-posMons. 

DETAILED DESCRIPTION OF THE INVENTION 

5 

Definftions 

As used herein, the xpresslon 'C1-40 afiphatic acyl group* refers to a group consisting of a carfoonyl group 
and hydrogen atom or a saturated or unsaturated, straight or branched chain aliphatic hydrocartjon group 
combined with said carbonyl group, the total number of cartxm atom being 1 to 40. and preferably 6 to 36. 
When said aliphatic hydrocarbon group is a branched one. said branching may occur at any position such as a- 10 
or p-posttion to the cart>onyl group t>ut tt is preferred that a side chain with a greater number of carbon atoms 
Is present at a-posltlon. The side chain may also be branched. In a preferred embodiment, the main and side 
chains have a bacl<t>one wtth up to 30 and preferably 5 to 25 or 5 to 20 carbon atom. When said aliphatic 
hydrocarbon group Is unsaturated, any number of, preferably 1 to 5 and e.g. 1.2 or 3 double or triple lx>nd or a 
combination thereof may be (iresent. In addition, said aDphatic hydrocart>on group may have one or more, 15 
preferably 1 to 5, e.g. 1 .2 or 3 substltuents which are independently selected from groups found in the naturally 
occurring mycoOc acids, such as hydroxy, methoxy. epoxy. carfoonyl, cart>oxy, methylene (forming 
cyclopropane ring) etc., and protected hydroxy or protected cart>oxy. 

The term 'hydroxy-protecting group* includes mono-and bi-valent groups which are used In the saccharide 
or peptide synthesis to temporarily replace the hydrogen atom of hydroxy group in order to avoid any possible 20 
undesirable reaction on the hydroxy group during a corKiensatlon reaction such as acylation arKi which can be 
easily removed after the condensation reaction. 

Said monovalent hydroxy-protecting group includes a-aryl(iower)alkyl (e.g. benzyl, p-chlorobenzyl. 
diphenylmethyl. trityl etc., which are removable by calalytic hydrogenation, HBr/acetic acid or p-toluenesul- 
fonic acid), trifluoro-. chtoro-. methoxy* or aryloxy-acetyl (removable by base), (lower)alkoxycarbonyl 25 
(removable by alkali), 2^tetrahydropyranyl or 2-tetraliydrothiopyranyl (removat>le by acid), tri(lower)aI>(ylsi^ 
(removable ty water, acid or allcafi), tri(iower)aII<y(methyl (removable HBr/trffluoro acetic add), 

1- (a-^(lower)alkyloxy<:^onytamlno)^2,2.2,-trifluoroeth)1 (removable by calalytic hydrogenation or acid), 

2- (a-aryl(Iawer)allqrloxycart>onyl)benzoyl (removable by calalytic hydrogenation or hydrazine), trl(lower)al- 
kytmethytoxycarbonyt. arylcart>onyl(iower)alkylcart>onyl (removable by alkali) etc. 30 

Said bivalent hydroxy-protecting group includes lower alkyOdene which may be substituted with a 
substltuent such as monocycDc aryi, lower alkoxy or 0x0 (said alkylldene group may form a cyclic group such 
as a cyclic acetai (e.g. in the case of methylene, ethylldene. benzylidene. Isopropylldene, cydohexyDdene etc., 
which are removable by ackl or catalytic hydrogenation), a cyclic ortho-ester(e.g. in the case of 
methoxymethylene. l-ethoxyethyOdene etc.. which are rerTK>vable by acid) or a cyclic ester (e.g. cyclic 35 
carbonic ester, removable by base), polysiloxanediyl (e.g. a group of the formula: -8l(kiwer aikyl)2^0-8i(lower 
alkyi)2-. removable by TBAF. add or alkali) and the like. 

The term °aryi* refers to a group comprising a small number of. and preferable one benzene ring whk:h may 
be substituted with 1 to 5. preferably 1 to 3 substituents such as lower alkyl. lower akioxy. hak>gen. nitro etc. 

The term 'hswer alkyl' refere to a straight or branched chain all^ hav^g 1 to 8. preferable 1 to 6 and 40 
particularly 1 to 4 carbon atoms, and includes methyl, etiiyl, Isopropyl, 2Hnnetiiyl(M'0f^ etc. 

The expresston *at corresponding positions witifi each other' refers to paired positions whteh are located at 
a single or plurality of pair of cart>on atoms, one member of said pair being on one glucopyranose ring (of 
trehalose) and the other memt>er being on the other glucopyranose ring, and t>oth member being represented 
by the same numeral but distinguishable by attaching a prime to one of the two numerals, according to the 45 
accepted or recommended nomenclature. 

When the compound of the above fonmula (I) has two or more C1-40 aliphatic acyl groups, said groups may 
be same or different 

One group of compounds according to the present invention are trehalose derivatives of the formula: 
CH2OR* 

(I) 55 



wherein one of Ri , R^. R^. R^. R^. R^, R^ and R® is independently selected from the group consisting of C1-40 
aliphatic acyl groups and all the rest of them are hydrogen atoms, 
with the proviso that said one is not 2-palmltoyl or 6-aliphatic acyl. 

Within this group of compounds, referred compounds have aliphatic ax:yl group at 2- or 3-p sition. . 

Another group of compounds according to the present invention are trehalose derivatives of the fomnuia: 




65 
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15 



20 



25 



30 




(I) 



wherein two of R^ R^. R3, R4 rs^ r6 r7 and R^ are independently selected from the groi^ con^sting of Cwo 

aliphatic acyt groups^ and aD the rest of them are hydrogen atoms. 

wHh the proviso that said two are not located at corresponding positions with each other. 

Within this group of compounds, preferred compounds have C1-40 aiiphatic acyl groups at 2.3- or 
2,6'-positions. 

Further group of compounds according the present invention are trehalose derivatives of the formula: 



CHtOR^ 




(I) 



wherein three of R^ R2, R3. R*. R6, R6^ r7 and R® are independentiy selected from the group consisting of 
Ci-40 aOphatic acyl groups- and all the rest of them are hydrogen atoms, 
with the proviso that said three are not 2.3,2'-tripalmitoyl. 

Within this group of compounds, preferred compounds have Ci>40 aliphatic acyl groups at 2.3,6'- or 
2.6,6'-positions. 

StOi furttier groups of compounds according to the present invention are trehalose derivatives of the 
formula: 



40 



45 



50 



R^O 




(I) 



CHtOR"^ 



wherein four of R^ R2, R3, R<, RS R6, R7 and R® are Independentiy selected from ttie group consisting of 
Ci^ aOphatic acyl groups and all the rest of them are hydrogen atoms, 

vrith the proviso that said four are not located at corresponding positions with each other or 2,3,4^- or 
2,3,6,2'-positions. 

Within this group of compounds, preferred compounds have C1-40 aliphatic acyl groups at 2,3,6,e'-posi- 
tions. 

The above compounds of the formula (I) can t>e prepared by the following process. 



56 
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(a) Preparation of monoacyl derivatives 
(Process i ) 



CUM OH 




OH CHtOH 



a .a - Trehalose 



P rotection 




P rotection 
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Acylation 




D eprotection 
CHtOH OH 




(I 



(Process ii ) 



(2) 



P rotection 
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Acylation 




Deprotection 
(la) 



(Process Hi ) 



(3) 



Acylation 
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(Process iv) 



(1) 

P rotection 
(2) 

I somerization 
P rotection 
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(Process v ) 
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(3) 



10 



D iacylation 



IS 



20 



25 



30 



35 



1^1 ' B 



D eprotection 



CHsOH 




(11) 



(Id) 
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(Process vi ) 

(4) 

Acylation 

V 

(11) 

D eprotection 

(Id) . 

(Process vii) 

25 

(7) 

Acylation 

V 

(11) 

D eprotection 

(Id) 

40 
45 
SO 
SB 
60 
65 
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(c)Preparation of triacyl derivatives 
^ (Process 



10 



IS 



20 



(3) 



D iacy lat ion 



(11) 



P eprotection 



30 



CH,OH . ^b-Q 

ORa rn r 



OH 
CHsOH 



CH2OBP 



P rotection 



Rb-0 



40 



45 




(12) 



(13) 



so 



ss 
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A cy lat ion 






CHiORp 


rRb-0 


i^^^ ( 








ORa 


CHzORa 



(14) 



Deprotection 




(le) 



rocess ix) 

(3) 

1^ Acylation 
(4) 

1^ Acytation 
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(11) 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



SS 



60 



(Process x ) 



Deprotection 



(12) 



(13) 



P rotection 



Acylation 



(14) 



(le) 



Deprotection 



(1) 

^ P rotection 
(2) 

I sotaerization 
P rotection 

(8) 
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Deprotection 




Acylat ion 




(16) 



D eprotection 

V 




(If) 



(Process xi) 



(15) 

Acylation 
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CHtORa 




(17) 



10 



IS 



20 



OH CH^OBa 
Acylation 

(16) 

D eprotection 



(If) 

(d)Preparation of tetraacyl derivatives 
^ (Process xii) 



30 



35 



40 



(3). 

^ D iacylation 

(11) 

D eprotection 

(12) 

D iacylation 
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CH,ORa ^Rb-0 
ORa r.H.f 



OH 
CHtORa 
Deprotection 

OH 



(18) 



CHzORa OH 
ORa CHjORa 



(Ig) 



In the above formulae. Ra, Rb and Rc are independently bivalent hydroxy-protecting groups, R^p, R«p and 
R6p are independently monovalent hydroxy-protecting groups, and R^a, R^a, R^ and R*a are Independently 
aliphatic acyl groups. 

Process i) 

The reaction for obtaining the compound 2 starting from the compound 1 (ot,a-treha]ose) is carried out by 
treating the compound 1 with a bivalent hydroxy-protecting group introducing agent (hereinafter, referred to 
as BHPGIA) which does not transfer other protecting group of the compound 1 , preferably aldehydes such as 
benzaldehyde or ketones, in the presence of a catalyst such as zinc chloride, according to the known method, 
for example the method described in J. Org. Chem., 34, 1035 (1969). The compound 3 can be obtained by 
treating the compound 2 with a BHPGIA (preferably one different from the BHPGIA used in the preceding 
step), for example a sllylating agent X-Rb-X wherein Rb is e.g. -Si(i-Pr)2-0- Sl(i-Pr)2- and X Is halogen, 
preferably chlorine, in an Inert solvent and preferably in the presence of a base such as pyridine or picoiine. 

The acylatlon of the compound 3 can be effected by reacting an acylating agent capable of introducing Ci^ 
aliphatic acyl group in an Inert soh^nt e.g. methylene chk>ride, preferably In the presence of a base such as 
4-dimethylamlnopyridine. 

Said acylating agent may be a cartK)xyilc acid having the desired acyl group or a reactive derivative of said 
cart)oxylic acid. Said reactive derivative may be an anhydride with an Inorganic or organic add, an activated 
ester or an activated amide, for example, acid azide, (esterif!ed)cari)onic add anhydride, (esterified)phos- 
phoric add anhydride, nitrophenyl ester, pyridytthio ester, ester with N-hydroxysucdnimide, ester with 
N-hydroxyphthalimkie, amide with imidazol etc. When a carboxylic acid is used as the acylating agent, it is 
advantageous to carry out the reaction in the presence of a condensing agent such as NjlsK-dlcydohexylcar- 
bodiimide. N-cydohexyl-N'-morphollnoethylcarbodiimide, N,N''drisopropyIcartx>diimide, N-ethyibenzisoxazo- 
Hum salt. 2-chloro-1-methy!pyridinium salt. N.N'-carbonyldilmldazol etc. The reaction proceeds at a 
temperature between cooling and warming, for example at room temperature. 

The compound 4 is then subjected to the elimination reaction of protecting group to give the desired 
compound la. This reaction can be effected by applying necessary times of removing reaction according to the 
numt)er of protecting groups or only once when the removing reaction can t>e applied to all the f>rotectlng 
groups present, said removing reaction being conventkmal one for respective protecting groups. For example, 
the group Rb Is removed by using desilylating agent such as tetrabutytemmonlum fluoride in an inert solvent at 
moderate conditions such as room temperature (see Carbohydr. Res.. 138, 55, 1985) and then Ra and Rc such 
as benzyiidene are removed by heating (e.g. at 90^ C) with 9CMib acetic add. 

This course Is prefenred for the case where R^a has not any protected substituent or has any unsaturatlon. 

When the compound ta has any unsaturatlon in R^a it can be converted to the compound lae having epoxy 
substituent in R^a by treating with an epoxldizing agent induding organic peradd such as peracefic add, 
pert>enzoic acid, metachloroperbenzoic add etc. or hydrogen peroxide or peroxoadd. 

Process Q) 

The reaction f r obtaining the cOTipound 5 form the compound 2 is carried out by treating the compound 2 
with a monovalent hydroxy-prot cting group introdudng agent (hereinafter, ref ned to as MHPGIA), f r 
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example benzylating agent, !n an Inert solvent, e.g. hexamethyl phosphorictriamide (HMPA), preferably under 
Inert atmosphere (e.g. nitrogen) and in tti presence of stannylating agent, e.g. dNvbutyttIn oxide (see, Chem. 
Pharm. Bull.. 33. 2243,1985). When benzyl chlorid or benzyl bromide Is used as the benzylating agent, th 
reaction is usually carried ut at a temperature between lOO^C and 150**C. A by-product. 2.3'-dlbenzyl 
5 compound, can be separated by siOcagel column chromat graphy. 

The acytation of the compound 5 can b carried out in a manner similar t theacylati nofth compound3[n 
Process i. 

Removal of the protecting group in the compound 6 can be effected by methods conventional and 
appropriate for particular protecting groups, for example by hydrogen with metal catalyst for catalytic 
10 hydrogenation, e.g. palladium black. In this manner, the compound la can t>e produced. 

This process is appropriate in the case that R^a to be introduced has one or more protected groups. 

Process 01) 

When a corynomycoDc acid residue having a protecting group such as benzyfl is to be introduced, the 
IS acyteMon of the compound 3 Is carried out by a method similar to the acylation in Process i. When another 
aSphaitic add residue is to be introduced, it can be carried out. using preferably an acid hallde as the acylating 
agent, in an inert soh^nt (e.g. methylene chloride) and In the presence of a hydrohafide capturing agent, 
preferably a tertiary amine (e.g. triethylamine. N.N-dimethylaninne etc.). at a relatively lower temperature (e.g. 
with ice-cooling or at a room temperature). In this case, 2-O-acyl compound 4 may be produced as a 
20 by-product but this can be separated In the conventional manner or after carrying out later steps. 

Removal of the protecting group In the compound 7 can be effected by methods used In Process I or ii. In 
this way. the compound lb can be obtained. 

Process Iv) 

25 The reaction for obtaining the compound 2 from the compound 1 can t>e carried out by dissolving the 
compound 1 in an Inert solvent, preferably In the presence of a base such as pyridine, picoline etc.. and 
treating It with an isomerizing silylating agent X-Ra(or Rc)-X. Uquid bases can serve as a solvent In the 
silylating agent. X is preferably chlorine and Ra(or Rc) is preferably -SiR2-0-SIR2- wherein R Is isopropyl. The 
reaction is carried out at a lower, elevated or usually room temperature. 

30 The reaction for obtaining the compound 8 from the compound 2 can be carried out by Isomerizing the 
compound 2 produced in the preceding step with an organic base or a salt tliereof, for example pyridine 
hydrochloride, in an Inert solvent, e.g. N.N-dimethylformamlde. The reaction proceeds at a room temperature. 
An isomeric mixture is obtained In a reaction which can be separated by the conventional wcQf or after the 
following step. 

35 The product in the above step is then treated with a protecting group Introducing agent such as R*p-X 
wherein X is halogen, lor example trityl chloride, in an inert solvent, preferably in the presence of a base which 
also serve as a solvent, such as pyridine. The reaction proceeds at a room temperature and may be 
accelerated by heating. Separation of the Isomeric mbcture can be accomplished by the conventional method, 
for example chromatopraphy (e.g. on silicagel). 

40 The diacylation of the compound 8 can be canried out In a manner similar to that for the acylation of the 
compound 3 or 5. When the groups R^a and R«a to be introduced are the same acyl group, these groups may 
be introduced simultaneously or stepwisely into the compound 8 produced in the preceding step. When the 
groups are different, it Is desirable to introduce first R^a and then R^a The acyl groups to be Introduced 
preferably have not epoxy group as substituent and when these have any hydroxy or carboxy substituent. they 

45 are preferably protected with protective groups conventional in the saccharide or peptide synthesis. 

The acylation can be effected by reacting an aerating agent In an Inert solvent e.g. methylene chloride, 
preferably In the presence of a base such as 4-dlmethylaminopyridine. 

Said acylating agent may be a cartx>xylic acid having the desired acyl group or a reactive derivative of said 
carit)oxylic acid. Said reactive derivative may be an anhydride with an inorganic or organic add. an activated 

SO ester or an activated amide, for example, add azide. add halide. (esterified)cart>onlc acid anhydride. 
(esterified)phosphoric add anhydride, nitrophenyl ester, pyridyfthlo ester, ester with N-hydroxysucdnimlde, 
ester with N-hydroxyphthaOmide, amide wfth Imldazd etc. When a cart>oxyIic acid Is used as the acylating 
agent, it Is advantageous to carry out the reaction In the presence of a conden^g agent such as 
N,N'-dicydohexylcari3odamide, N-cyclohexyi-N'-morpholinoethylcariK)diimlde, N.N'-dllsopropylcaritKXiflmide, 

55 N-ethylbenzlsoxazoDum salt, 2-chloro-1-methylpyridlnlum salt. N.N'-cart)onyldlimidazol etc. The reaction 
proceeds at a temperature between cooling and warming, for example at room temperature. 

Partial deprotection of the compound 9 can be carried out by treating the compound produced In the 
preceding step with a desllylating agent, for example tetrabutylammonium fluoride In an inert solvent. The 
reaction proceeds under moderate conditions, such as at room temperature. 

60 Deprotection of the compound 10 can be carried out by a method conventional for respective protecting 
group, for example hydrogenation over a metal catalyst for catalytic hydrogenation. e.g. palladium black for 
benzyl group, or treatment with add catalyst such as HBr r p-toluene sulfonic acid. Wh nR^aand/ rR®aar 
saturated, th catalytic hydrogenation is preferred, while It is unsaturat d. add degradation is desirable. In 
addition, if R^a and/or R^a have any prot cted substituent, they are preferably removed at the same time 

65 together with R^p. 
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When the compound Ic has any unsaturatlon In R^a or R«a, It can be converted t the compound Ice having 
epoxysubstituent by treating with an epoxidizing agent (peroxid ) Including rganicperaddsuchasperacetic 
acid, perb nzolc acid, metachi r perbenz ic add etc. or hydrogen peroxide r peroxoacld. 

Processes v, vi and vii) 

Diacytati n of the compound 3 can be canied ut In a manner similar to that for the diacylatlon of the 
compound 8 In Process iv. Thus, when the two acyl groups are Introduced stepvwsely. the compound 11 is 
produced via ttie compound 4 or 7, whfle If they are to be introduced concun^ntly. the compound 1 1 may be 
directly produced. When an acyl group have protected (e.g. with benzyl) hydroxy as the acyl group for R^a, 
then It Is desirable to introduce first R^a to form the compound 7, to which In turn R^a Is Produced. 

Deprotection of the compound 1 1 can be carried out In the same manner as In Processes I, il, IH or iv giving 
the compound Id. 

The compound Id can be converted to the epoxy compound Ide Just like the compound la or Ic. 
Process vffl and ix) 

The compound 1 1 obtained by Process v, vl or vfi can be partially deprotected to give the compound 12. The 
deprotection can be carried out by a method appropriate for the protective group to be removed, for example 
by heating (e.g. at 90**C) with 90«Vb acetic acid in the case of benzylldene. 

The produced compound 12 Is treated with MHPQIA R*p-X wherein X Is halogen, for example trityl chloride, 
in an inert solvent and preferably In the presence of a base (which can serve as a solvent) such as pyridine at a 
moderate temperature {e.g. room temperature) to give the compound 13. By-products such as 6.6'-protected 
compound can be removed by sIDcagel column chromatography. 

Acylation of the compound 13 can be canied out In a manner similar to that for the compound 3,5, or 8. 

The produced compound 14 can be deprotected in a manner similar to that for the compound 4. 6. 9, 10 or 
1 1 to give the compound le. If any protected (e.g. with benzyl) hydroxy group is present in the acyl group, such 
protective group may be concun^ntiy removed by treating with hydrogen In the presence of a metal catalyst 
for catalytic hydrogeration such as palladium black, if desired. 

Processes x and xl) 

The production of the compound 8 from the compound 1 ((x,a-trehaIose) vfa the compound 2 can be 
accomplished In a manner similar to Process iv. For the silylatlon, see Tetrahedron. 41. 455 . 1985. 

The compound 8 can be partially deprotected to give the compound 15. This reaction Is carried out In an 
appropriate method for the protective group to be removed, for example, when trityl group Is to be removed, 
using acid catalyst such as p-toluenesulfonic add at a moderate temperature, e.g. room temperature (see 
Fukugotoshltsu Kenkyuho (Methods fbr Research of Complex Carbohydrate) lY, Biochemical Sodety of Japan, 
page 1986). ^ 

Acylation of the compound 15 can be canied out In a manner similar to that for the compound 3, 5 or 8. Thus, 
the three acyl groups R^a, R*a and R^a can be Introduced concurrently or stepwlsely via the compound 17. 

The compound If Is obtained by deprotecting the protective groups in the compound 16. The deprotecting 
raactton can be carried out In a manner similar to that for the compound 4. 6, 9, 11 or 14. 



Production of the compound 12 from the compound 3 (by diacylatlon and deprotection) can be canied out 
like the Process vifl. DIacylation of the compound 12 also can be effected In a manner similar to that for the 
compound 3 or 8 to give the compound 18. Deprotection of the compound 18 Is carried out by treating with a 
desllylatk>n agent, for example tetrabutylammonlum fluoride, to give the compound Ig. If, however, the 
compound 18 has any protected (e.g. with benzyl) hydroxy group in Its acyl group, the compound Ig is 
obtainable after hydrogenating over a metal catalyst for catalytic hydrogenatlon such as palladium black. 

Among the Intermediates In the above described processes, the following compounds are novel and thus 
the present Invention provides such compounds as the novel and key Intermediates. 

Compound of the formula (3) 




OH CizO-^ 

wherein Ra, Rb and Rc are Independently bivalent hydroxy-protecting groups. 
Compound of the fonmula (8) 
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10 



IS 



20 



CHtORp 




(8) 



CHtOH 



wherein Ra and Rc are independently bivalent hydrox^rotecting groups and R^ is ^rogen atom or a 
monovaient hydroxy-protecting group. 

Furttiermore, some caitoxylic acids usable as the acylating agent in the above described processes are 
novel Examples of such cartx)xylic acids are a-alkyi-^hydroxy acid (having basic stmcture of mycotic acid) of 
the formula: 

OH 

11 I 

^-CHj-CH-CH-COOH 



(II) 



12 



2S 



wherein R'' ^ and R^^ are Independently alM, which can be produced, for example, by the following processes. 



[Process A] 

8«i=R>» 



[Process B] [Process C] 



30 



40 



45 



SO 



55 



60 



65 



2R"-CH2C00 lover R»'-CH,CHO 
alkyl 



KaH 



0 

3S R"-CH,C-CH-COO lower 
R" 



RaBH« 



9H 



alkyl 



R'*-CH-COO lower 
Br alkyl 



i ) Zn 
ii) H<SO« 



R»»-CH»-CH-CH-COO lower 

R»* alkyl (1) 



Hydrolysis 



(e.g. 10»-KOH) 



R»*-CHiCOOH 
LDA 



9H 

R^*-Cfl*-CH-pH-COOH 
R«*. 



According to Process A. for the preparation of branched aliphatic add like a-alkyl-p-hydroxy aliphatic acid II, 
when R'li and R^^ are the same alkyl. an aliphatto ackJ ester can be subjected to Claisen condensatton and 
then reduced with NaBhU to give the desired ester III, according to the description in the literature (Bull. Soc. 
Chim. Fr.. 504-610. 1954). 

According to Process B, when R^^ and R^2 are different wth each other, an aliphatic aldehyde and an 
a-bromocarboxyfic ester can be condensed by Refonmatsky reaction to give the compound III. The compound 
111 produced by Process A or B is hydrolyz d t give the desir d c mpound, a-alkyl-p-hydroxy acid II. 

In addition, according t Process C, when R^^ and R^^ are different alkyl. an aliphatic aldehyd and a 
cart>oxylic acid can be condens d in the presence of, preferably two moles or more of, a strong base such as 
LDA (fithium dfisopropylamide) t directty give the compound II. 
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In the above processes, when a hydr xy acid such as above is to be used In the acylatJ n as the third st p.lt 
is necessary to protect the hydr xy functi n. PrefenBd example of such protecting process is shown b iow. 



R**-CH2-CH-fH-C00H 



OH 



(n) 

PhCOCHjBr/BtaK (Ph:Phenyl) 



ltl-\ 



R"CH,-CH-CH-COOCH,C-Ph (IV) 



PhCHiOC-CCls/CFsSOsH 



or 

CHa 

I 

CFsSOsSi-CCCHs 
I 

CH, 



)3/jro]i 

t-Bu K'^t-Bu 



OPG 9 
R"CHtCH-Cfl-COOCH,C-Ph (V) 
R" 



i 



NaOH 



. OPG 
R**-CH2-CH-CH-C00H 

R*' 



(VI) 



PQ: benzyl or silyl type protecting group 

The compound II Is treated with phenacyi bromide to give the phenacyl ester IV. 

The ester IV in turn is treated benzyl trichioroacetimidate in the presence of an acid to forni the 
compound V having benzyl type protection or with t-butyldlmethylsllyltrffluoromethanesulfonate In the 
presence of a base to form the compound V having silyl type protection. The phenacyl moiety In the produced 
compound V can t>e removed to give the desired aliphatic add VI. 

The compounds I of the present Invention have a pronounced antitumor activity and therefore useful in the 
preparation of a medicament 

The compounds of the Invention are effective In the treatment of various kind of tumors, as Indicated in 
proliferation tests with various tumor ceOs. For example. In vivo antitumor activity can be tested using Erilch 
carcinoma, which is subcultured In ascites of DS male mice and then transplanted In dorsal skin of heafthy 
mice at 3x10^ cells per animal. Test compounds are administered dally for several to several tens days and 
tumor weights are compared wfth controls. In this test, the compound of the invention are proved to be 
effective for Inhibiting proliferation of tumor cells. Thus, the compounds of the Inventton can be used In the 
treatment of, for example, cancers of the breast, the prostate, the colon, the pancreas and the brain. 
• For the above Indication, the approprtote dosage wfll, of course, vary depending upon the particular 
compound empkyyed, the host, the mode of administration, and the condition being treated. However, in 
general, satisfactory results can be obtained at daily dosage from about 0.1 to 50 mg/kg body weight For 
larger animals such as hun^, the daily dosage is in the range of approximately 10 mg to 2 g. 

The following non-limiting Examples further illustrate the present Inventioa 

In the Examples, sIHcagel for column chromatography Is Merck #7734 and sheet for TtC is Merck plastic 
sheet #5735. 

The Inventkm wifl b now further Illustrated by means f the following examples, whteh are not, however, 
fritended to limit the scope of the Invention. 
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(Preparalion of the starting materials) 
Reference Exanqsle 1 

5 Preparati n of 3-hydroxy-2Hvtetradecanykkxx)sanolc acid (II) (Process B) 

Zinc {3SZ7 mg, 5.40 mnomole) was suspended In a mixed solvent (9 ml) of dry benz n and dry 
tetral^cfrofuran (5:1) under argon atmosphere. Trimethylchlorosllane (0.05 ml, 0.40 mUIimole) was added 
dropwise to the suspension, and the mixture was stirred at room temperatu^ 
tuith temperature of 85'*C) and cooled to the room temperature. 

10 Icosanal (1g, 3.37 mflGmole) and methyl 24)romohexadecanoate (S77.8 mg, 2.80 mlllimoie) were dissolved in 
the same mixed solvent (30 ml). The obtained solution (4 ml) was added dropwise to the reaction vessel 
containing zinc activated by trimethytchlorositane as described above, and the mixture was stirred at SS^'C 
for 1 hour. The progress of reaction was confirmed through thin layer chromatography, and ttie rest of the 
solution (26 mi) was gradually added under the same conditions and the mixture was stirred for 8 hours. After 

15 cooTing the reaction mixture with ice, 20% sulfuric acid (50 ml) was added thereto, and the mixture was stirred 
for 15 minutes. Then the mixture was washed twice with benzene, and the organic phase was extracted twice 
with 10<Vb sulfuric acid, and successively washed once with saturated aqueous sodium bicarbonate solution, 
once with 100^ sulfuric acid, then twice with water, and dried over anhydrous sodium sulfate. The solvent was 
distilied off from the organic phase, and the obtained residue was dissolved In a developing solvent 

20 (n-hexane:6ther= 8:2) and fractionated through stlicagel column diromatography (n4iexane:ether^ 82). 
The fourth and fifth fractions were pooled and the solvent was distilled off to give methyl 3-hydroxy-2-n-t&- 
tradecanyldocosanoate (111) (812.8 mg, yield 51<Vb) in the form of white crystals. 

The white crystals (5.16 g. 9.1 millimole) was dissolved In a mixed solvent (144 mQ of dloxane and ethanol 
(1:5). with heating and lO^t/b potassium hydroxyde solution (51 ml, 91 miillmDie) was added thereto and the 

25 mixture was refluxed for 1 hour. The reaction mixture was acidified (pH : afexuit 2) with 2N hydrochloric acid 
with cooling on ice, and the precipitates were filtered off. washed and dried. The obtained product was 
fractionated through siiicagel column chromatography (chlorofonn:methanol=95:5). The first two fractions 
comprising impurities were discarded and the colorless third fraction was pooled, and the solvent was distilled 
off from the fraction to give 3-hydroxy-2Hn-tetradecanyl-docosanoic add (11) (1 .469 g, yield 29(Vb) in the form of 

30 white solid, m.p. 65-67 

Reference Example 2 

Preparation of 3-benzytoxy-2-n-tetradecanyl-octadecanoic acid (VI) (protection of hydroxyl group of (II)) 

35 

3-Hydroxy-2Hvtetradecanyl-octadecanolc acid (II) prepared as described [Bulletin de la Societe chimique 
de France 504^10 (1954)] was dissolved in dry tetrahydrofuran (45 ml), and then phenacyl bromide (2.70 g, 
13.59 miifimole) and triethyl amine (1.89 ml. 13.59 mQIImole) were successhrely added thereto with ice cooling. 
The mixture was allowed to warm to the room temperature, and reacted for 23 hours. The insoluble mass in the 

40 reaction mixture was filtered off with suction and the solvent was distilled from the filtrate. The residue was 
dissolved in benzene and the obtained solution was fractionated through siiicagel column chromatography 
(benzene). After the fractions comprising Impurities were discarded, the later coloriess fractions were pooled, 
and the solvent was distilled off from the fraction to give white crystals of phenacyl 3-hydroxy-2-n-tetradeca^ 
nyl-octadecanoate (IV) (1.81 g, yield 33(^). 

45 Then, phenacyl 3-hydroxy-2-n-octadecanyI-octadecanoate (IV) (1.81 g. 2.94 millimole) was dissolved In dry 
methylene chloride (80 ml) under argon atmosphere, and benzyl 2A2-trichloro-acetolmidate (0.66 ml, 3.63 
millimole) and trifluoromethane sulfonic add (0.052 ml, 0.59 millimole) were successively added dropwise 
thereto with ice cooling. The reaction mixture was allowed to warm to room temperature, and to react for 17 
hours, then methylene chloride was added to the reaction mixture, and the obtained solution was successh^ly 

50 washed with saturated aqueous sodium bicarbonate sdution and water, and then dried over anhydrous 
sodium sulfate. The solvent was distilled off from the solution. The residue was dissolved in a developing 
solvent (benzene:n-hexane«6:4). and fractionated through sQIcagel column (benzene:n-hexane«6:4), and 
the fast eluting fractions comprising Impurities were discarded and then the later coloriess fractions were 
pooled and the solvent was distilled off to give phenacyl 3-benzyloxy-2-n-tetradecanyloctadecanoate (V) 

55 (783.9 mg) in the form of coloriess oil. 

Further, the same procedure was repeated using the recovered starting material (IV), and the compound (V) 
(1.0264 g) was obtained in a total yield of 1.8103 g (yield 87<Vb). 

Rnalfy. phenacyl 3-benzyloxy-2-n-tetradecanyloctadecanoate (V) (1.81 g, 2.57 mOiimole) was dissolved In a 
mixed solvent (70 ml) of tetrahydrofuran and methanol (1 :1) and IN sodium hydroxyde (7.70 ml. 7.70 mflflmole) 

€0 was added thereto, and the mixture was reacted at 65" C for 2.5 houre. The solvent was distilled off from the 
reaction mixture, and water and tetrahydrofuran were added to dissolve the residue. Then the sdution was 
acidified with 2N hydrochloric add (to pH of about 2) with ice cooling, and extracted with etiiyl acetate, and th 
rganic phase was wash d with water and dri d over anhydrous sodium sulfate. Th solvent was distilled off 
from the organic phase, the resldu was dissolved In a devei ping solvent (n4iexane:ethylacetate=82). and 

65 the obtained sduti n was purified over a siDcagel column (n4iexane:ethyl ac tat =8:2). The fast eluting 
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fractions comprising bnpuritfes were discarded and the later coloriess fracti ns were pooled. The solvent was 
evaporated off fr m the pooled fractions, and the residue was purified over a sOlcagel column (benz ne:ethyl 
acetate=9:1) again, to giv a-ben2yloxy-2-n-tetradecanyl-octadecanofc add (VI) {878 mg. yi Id 58«Vb) in the 
form of colorless n. 



Reference Example 3 

Preparation of 3-benzyloxy-2-n-tetradecanyl-docosanoic acid(VI) 

(protection of hydroxyl group of (II)) 

3^droxy-2-n-tetradecanyl-docosanoic acid (II), prepared by the Reformatsky reaction (process B) and 
hydrolysis as described in Reference example 1. was subjected to phenacylesteriflcation. acidic benzylation 
followed by deprotectton by hydrolysis, to give 3-benzyloxy-2-n-tetradecanyldocosanoic acid (VI) in the form 
of pale yellow oil. 

Reference Example 4 

Preparation of 3-hydroxy-2Hi-tetradecanyH1-4cosenoic acid (II) (process C) 

""Diisopropyl amine (5.C4 ml. 36.02 miUimole) and dry tetrahydrofuran (30 ml) were Introduced into a reaction 
vessel sufficiently substfhited by argon gas. The reaction mixture was cooled to -78'* C. and then 1.6M butyl 
fithlum/hexane solution (23.64 mi. 37.82 milBmoie) was added dropwise thereto. The cooling bath was removed 
and the solution was allowed to warm to 0** C and stirred for 30 minutes at the same temperature. The lithium 
dilsopropylamlde/tetrahydrofuran solution was again cooled to -78*' C, and palmitic add (4.62 g. 18.02 
mnnmde) In dry tetrahydrofuran (60 ml) was added thereto, and the reaction mixture was stinred for 15 minutes 
at the same temperature (-78'C). Then, the reaction temperature was raised to room temperature, and the 
reaction )nbs continued for 1 hour. The reaction mixture was again cooled to -78*»C. and 9-octadecenal (4 g. 
15.02 miUimde) in diy tetrahydrofuran (60 ml) was added dropwise thereto. The obtained mfadure was reacted 
for 4 hours under tiie same conditions, and allowed to warm to 0"C, and the reaction was stopped by adding 
IN hydrochloric add (200 ml). The reaction mbdure was extracted thrice with chlorofdnm. The organic phase 
was washed twice with water and then dried over anhydrous sodium sulfate. The Inorganic salt was filtered off 
and tiie solvent was distaied off from the filtrate. The obtained residue was dissolved in a developing solvent 
and fractionated through sillcagel chromatography (n-hexane:ethyl acetate»8:2 chloroformrmeth- 
and«95:5) to give 3-hydroxy-2-n-tetradecanyl-1 1-icosenoic acid (II)(3.73 g. yield 47.5«Vb) In the form of white 
viscous sdid. 



Reference Example 5 

Prparation of phenacyl 3-hydroxy-2-n-tetradecanyl-11'4cosenoate (lV)(Esterification of c arboxyilc add) 

3-Hydroxy-2-n-tetraclecanyH 1-icosenoic acid (li)(3.68 g. 7.04 miUimole) Vios dissolved in dry tetrahydrofu- 
ran (100 ml), and phenacyl bromide (^10 g, 10.56 mlfflmole) and triothyl amine (1.47 ml. 10.66 miiOmole) were 
sucoesslveiy added ttiereto wfth Ice cooling. The reaction mixhire was allowed to warm to room temperature, 
and to react for 13.5 hours. The insoluble matter In tiw reaction mbdure was filtered off witii suction and ttie 
solvent was distilled off from the fittrate. The residue was dissolved in mettiylene chloride and the obtained 
solution was successively washed witti water and saturated aqueous sodium chloride solution, and dried over 
anhydrous sodium sulfate. The inorganic salt was filtered off and the solvent was distilled off from the filtrate. 
The obtained residue was purified over a sillcagel column (benzene — ► benzeneiettiyl acetate»8:2) to give 
phenacyl 3-hydroxy-2-n-tetradecaryl-11-icosenoale (IV)(998.6 mg, yield 22.m) in ttie form of virtiite viscous 
solid. 

IR(Vh««KBr.cnri): 3340. 2900. ^50, 1740. 1705 
Reference Example 6 

Preparation of 3-hydroxy"(t4>utyldimethytsllylaxy)-2-n-tetradecanyl-11-icoseTO add ( VIXPreparation of 

hydroxyhprotected product) ^ , ^ 

' Pherai^ 3-hydroV2-n-tetradecanyl-11-icosenoate (IV) (820 mg. 1.28 milfimole) was dissolved In dry 
mettiylene chloride (8 ml), and 2,6-dM-butylpyridine (0.72 ml, 3.2 milOmoie) was added. Then. t-butyWimettiyl- 
silyttrifluorometiiane sulfonate (0.44 ml. 1 M irtlBmole) was added dropwise ttwreto. The reaction mixture was 
allowed to react at room temperature for 30 minutes, and water (80 ml) was added tiiere to and the obtained 
solution was extracted twice with methylene chloride. The organic phase was dried over anhydrous sodium 
sulfate, and the inorganic salt was filtered off. and the solvent was distilled off from ttie filtrate. The obtained 
residue was purified over a saicagel column (n-hexane:ett>er=98:2) to give phenacyl 3-{t-butyldImettTyIsiJy- 
loxy)-2-n-tetradecanyH1-icosenoate(V) (798 mg, yield 82.6iVb) In ttie form of coloriess ofl. 
IR (VnaaKBr.cnr^); 2900. 1750. 1710 

iH-NMR(CDCi3. 6); 0.04(s. 6H. -CH3X2), 0.86(s, 9H. -C(qi3)3), 0.58 -3.00(m. 61H, -Oiz. -Chb). 4.89(m, 1H. 
-COH-). 5.1M.46(m, 4H. -CH=qj-. Ph-CHa-), 7.31-7.96(m. 5H, Ar-H) 
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Phenacyl 3-(t4iutylcnmethylsiyk>xy)-2H^tetmdecany»-11-{coseno^ (V)(798 mg, 1.08 miDim le) was dis- 
solved in a mixed solvent of tetrahydrofuran (15.8 m!) and methanol (15.8 ml), and IN sodium hydroxyde 
solutton (3^ ml) was added. The reaction mixture was heated for 1.5 hours at TO'^C, and water (150 mQ was 
added theret . The reaction mixture was acidified with 2N hyctrochloric add (pH:about 2) and was xtracted 
s twice with thyl acetate. Th organic phase was washed with water and dried over anhydrous sodium sulfate, 
and the inoiganic salt was filtered off. and the solvent was distflled off from the filtrate. The obtained residue 
was purified over a silicagel column (n-hexane:ettiyl acetate «93:7) to give 3-(t-butyld1methyl8llytoxy)-2Hrh>te- 
tradecanyl-11-lcosenoic add (Vi)(410 mg, yield GOS^Vb) In the fonn of pale yeDow oQ. 
IR(Vm«KBr.aTr<); 2910, 1710 
10 iH>NMR(CDCl3.6); 0.10 (s. 6H. 'qi3x2), 0.89 (s.9H. -C(Cll3)3), 0.66-2.7D (m. 61H. -Ola, -Ois). 3.68h4.00 (m, 
1H. -COH-). 5.18- 5.51 (m. 2H.-CH«CH-) 

Reference Example 7 

IS Preparation of 3-hydroxy-2-n-tetradecanyl-octadecanoic acid (II) (Process C) 

DHsopropyl amine (0.70 ml, 4.99 millimole) and dry tetrahydrofuran (3.75 ml) were Introduced into a reaction 
vessel sufficiently substituted by argon gas. The reaction mixture was cooled to -78** C. and then 1.6M butyl 
llthlum/hexane solution (3J28 ml, 5.24 millimole) was added dropwise thereto. The cooling bath was removed 
and the solution was allowed to warm to O^C, and stinred for 30 minutes at the same temperature. The lithium 

20 dlisopropylamide/tetrahydrofuran solution was again coded to -78^C, and hexadecanoic add (639.9 mg, 2.50 
miDimole) in dry tetrahydrofuran (3.75 ml) was added thereto, and the reaction mixture was stirred for 15 
minutes at the same temperature (-78''C). Then, the reaction temperature was raised to room temperature, 
and the reaction was continued for 1 hour. The reaction mixture was again cooled to -78"* C, hexadecanal (500 
mg. 2.08 millimole) In tetrahydrofuran (6.25 ml) was added dropwise thereto. The obtained mixture was allowed 

25 to react under the same conditions for 2 hours, then allowed to warm to 0** C, and the reaction was stopped by 
adding IN hydrochloric add (25 mO* The reaction mixture was extracted thrice with chloroform. The organic 
phase was washed twice with water and then dried over anhydrous sodium sulfate. The solvent was distilled off 
and the residue was purified on silicagel chromatography (n-hexane:ethyl acetate=8:2 chloroform:meth- 
anol»9:1). The fast eluting fractions were discarded, and the later colorless fractions were pooled, and the 

30 solvent was distilled off from the poded solution to give 3-hydroxy-2-n-tetradecanyt-octadecanoic add 
(ll)(475.5 mg. yield 4GCM>) in the fonn of white soUd. 

(Process 0 

^ Reference Example I - 1 

Preparation of 4,6,4^6'-di-0-ben2ylidene-a,a-trehalose (2) 

Anhydrous a,a-trehalose (1)(10 g, 27.7 miiilmole) and zinc chloride (50 g, 36.7 millimole) were suspended in 
benzaldehyde (90 ml) as described in the literature, and the suspension was stirred vigorously at room 

4a temperature for 20 hours. Water(200 ml) was added to the reaction mixture. The solution was stirred for a 
while, and petroleum ether (200 ml) was added thereto. Then, the predpitates were filtered off, washed with 
vraiter. and dissolved in ethylacetate. The solution was dried over anhydrous sodium sulfate. The Inorganic salt 
was filtered off and the solvent was distilled off. The obtained residue was recrystallized from ethyl 
acetate/n-hexane to give 4,6,4'.6'-di-0-benzyiidene-a,a-'trehalose (2) (6.09 g, yield AQ2^) in the fonn of white 

45 soGd, m.p. 194-196°C (after recrystalfization) [reference value:195''C (ethand)] (literature: Journal of organic 
chemistry, 34, 1035(1969)). 

Reference Example ^2 

50 

■ Preparation of 4.6,4^yHfl^04»n2ylidene-2,3^<Htetraisopropyldisiloxane-1.8Kiiyi)-€^,a-treh^ (3) 

To a solution of 4,6.4'.G'-dl-0-benzylidene-(x,a-trehalose (2) (2.10 g, 4.05 millimole) dissolved in dry pyridine 
(11 ml) was added 1,3-dichloro-1,1,3.3-tetrai5opropyldisiloxane (1.53 ml, 4.84 milllmde) dropwise, and tfie 
mixture was stirred at room temperature for 24 hours. The solvent was distilled off and the residue was 

55 dissolved in chloroform. The solution was washed with saturated sodium bicarbonate solution and saturated 
sodium chloride solution. The organic phase was dried over anhydrous sodium sulfate, which was removed by 
filtration, and the solvent was distilled off from the filtrate. The residue was purified over a silicagel column 
(benzene :ethyt acetate 7:3), and the mixture was again purified by column chromatography to give 
4,6,4\6'-di<>-benzylidene-2,3<)-(teti:aisopropyldlsiloxane-1,3-diyi)-a,a-tre (3) (1.48 g, yield 48.1%) In 

60 the form of white foamy solid (m.p. 106-108'*C, after column chromatography) 
IR(VmaxKBr cm-1): 3420. 2940. 2850 
Mo^O; +40.80 (C»1.0, CHCI3) 
Analysis.'Calculated for C3aH560i2^2:C. 59.S7;H, 7.42 
F und: C. 59.89; H. 7.56 

65 1H-NMR CDCI3.5): 
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0^7-1^ (m, 24H. (C*fe)a«CH-) 1.5W.83 (m, 18H. glucoside, (CH3)2«CH-) 5.07^^ (m, 2H. Ptvqi«») 5-53 
(d. 2H. ananer H) 7^7£0 (m. 1DH, Ar4fl 

Reference Example \^ 

S 

Preparation of 4.6.4^y-d^O-benzyl^dene^2-0^oleov^^■y^ 

a solutton of 4.6.4^6'•<JK>-ben2ylidene-2,3^>(tetTateopropy1dis^oxane-1.3K^ (3)(500 
mg, 0^ millimole) dissolved in dry methylene chloride (8 ml) were added oleic acid (0^ ml. 0.788 
miDimrte), 4-<limethyl antfnoj^ne (48.2 mg. 0.394 mDDmole) and NX-dicyclohexylcan)odilmide (162.7 mg, 10 
0.788 miilimole) successively. The mixture was allowed to react at room temperature for 16 hours, and the 
solv^ was distmed off. The residue was purified by siDcagel column chromatography (benzene:ethyl 
acetate=>95*5) to give 4,6,4^e'<Ii-0^>enzylidene-2-OK>ieoyl-2'.3'-0^tetraisopropyldi^ 
trehalose (4) in the form of colorless viscous product (598.3 mg. yield 88^). 

Example i-1 

Preparation of 2-O-oleoyl^a-trehaiose (la-1) 

''^&il5^0H5no^4A4^^ ,3-dlyi)-a,a-treha- 
lose (4)(547.5 mg. 0.53 minimole) dissolved In a mixed solvent of diy totrahydrofuran (17.4 ml), dry acetonitrfle 
(17.4 mO and water 1.74 ml) was added 1M tetrabutylammonium fluoride in tetrahydrofuran (3.4 ml). The 
mixture was allowed to react at room temperature for 2 hours, combined with chloroform (200 ml), washed 
with water and dried over anhydrous sodium sulfate. The Inorganic solvent was filtered off and the solvent was 
distilled off from the filtrate. The residue was purified over a slllcagel column (benzene :ethy1 acetate » 1:1) to 
give desiiyiated product (450 mg) In the fonm of white soHd. 

The desOylated product (418 mg) was dissolved in acetic add (100 ml), and water (6.0 ml) was added 
thereto. The mixhire vras allowed to react at 90* C for 1 hour, and the solvent was distilled off from the reaction 
mixture. The residue was purified over a slilcagei column (chlorofomfi:methanol«8:2) to give 2-O-oleoyl-a.a- 
trehalose (la-1) (179 mg. yield 55^) of white viscous solid. m.p. 90-100**C. 

The compounds (la) In the following Table 1, I.e. 2-CH)entadecanoyl-cMi-trehaiose (la-3), 2-<H12-hydroxy- 
stearoyi)-a.a trehalose (ia-4) and 2-CH9.12-octadecadienoyl)-a,o-trehalose (ia^, were prepared as 
descrft>ed In the above example. 

Example 1-2 

l=>reparation of 2-O-(9.10-epoxystearoyl)-<x.a-trehalose 0 ae-l 

A solution of 2'0-oleoyl-a,a-trehalose (la) (70 mg. 0.115 millimole) in chlorofwm (6 ml) was added dropwise 
to m-chloroperbenzoic acid (45.5 mg. 0.185 millimole) In chlorofomi (6 ml) v«th Ice cooling, and the mixture 
was allowed to warm to room temperature and to react for 4 houra. Chlorofonm (40 ml) was added thereto. The 
reaction mixture was successively washed vwth 10% sodium sulfite solution, saturated sodium blcart)onate 
solution, water and saturated sodium chloride solution, and then dried over anhydrous sodium sulfate. The 
Inorganic salt was filtered off and tfis^solvent was removed from the filtrate. Ethanol was added to the residue 
and the Insoluble mass was filtered off with suction. The solvent was distilied off from the filtrate to give 
2-0-(9,10^poxystearoyl)-a.a-trehalose (lae-1) (49.8 mg. yield 69.3iVb) in the form of white foamy solid, 
m.p. 6&«**a 

(Process 0) 

Reference Example 11-1 

Preparation of 3,y-dl-ObenzyM.6,4^6^-dK)-ben2y»dene^a-trehalose (5) 

In dry hexamethylphosphoric-triamide (12 ml).was suspended 4.6.4'.6'-d»-0-benzylidene^a-trehalose (2) 
(400 mg. 0.77 minimole) and dibutyitinoxide (575 mg, 2.31 milHmole) and the suspension was allowed to react 
at 1Q0*C for 2 houra (the reagent was gradually dissolved). Under the same conditions, benzylbromide (0.366 
ml, 3.08 mlinmole) was added dropwise thereto, and the mixture was allowed to react for addttiona] 2 houra. SS 
The reaction mixture was poured omo Ice, and extracted vwth chloroform. The orgarrf^ 
saturated sodium chloride solution and dried over anhydrous sodium suNote. The inor^c salt was filtered off 
and the solvent was distifled off from the filtrate under reduced pressure (up to 98*C/5mmHg). The residue 
was purified over a siiicagel column (methylene chioride:ether.»9:1) to ^ 3.3'-dl-0-benzyl- 4,6,4',e'-dl- 
O-benzyiidene^atrehalose (5)(88.7 mg, yield 16.5iVb). ^ 

Reference Example ii-2 
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Preparation of 2-0-(3-0-benzyt(»iynomycoloy>-3,y'<fM>4)enz^ (6) 

A solutton of 3,^'K^KW)enzyW,6,4^6'-(lK)4)enzyQdeneKl.^^ (5) {82 mg, 0.12 miOimde) dissolved 
in dry methylen chloride (2ml) was combined with 3-O-benzylcorynomycolic acid (170 mg, 029 maflmole) fri 
dried methylen chloride (3 ml). 4<Dme1hylaminopyridin (17.3 mg. 0.14 mOIimoI ) and N.N'-dteydohexylcar- 
5 bodllmlde (61 mg, 0.29 miDimole) and the mixture was allowed to react at room temperature for 6 h urs. Ih 
insotubie matter was filtered off and the solvent was distlled off from t^ reaction mtxture. The resldu was 
purified over a sfllcagel column (n-hexane:ethyl acetate =75:25) to give 2-0-(MM>enzylcorynomyco- 
loyl)^,3'-di<>^)enzyM,6.4^e'HlK)-toenzyDdene-o^ (6) (93.7 mg, yield 61.6 Qfe) in the fbnn off 

coloriess thick product 

10 

Example il-l 

Preparation of 2-Ocorynomycoloyi-a,a-trehalose (ia-2) 
To a solution of 2-<>-(3-0-benzylcorynomycoIoyl)^,3'Kfi<>^>enzy!A6.4^6'-^^ 
15 (6) (89.9 mg, 0.071 mfllimole) dissolved in a mixed solvent of dry methanol (1 J2 ml) and dry methylene chloride 
(1 JZ ml) was added palladium black (89.9 mg). The reaction mixture was hydrogenated at room temperature for 
15 hours. lYie palladium black was filtered off from the reaction mbcture, and the solvent was distQted off from 
the filtrate. The obtained reskfue was purified over a sQicagel column (chlorofonm:methanol»8:2) to give 
2-0-corynomycoloyl-a,artrehalose(la-2) (57 mg, yield 97.8qib) inthefbnn of white solid, m.p.95-105**C. 

20 

(Process Oi). 

Reference Example liK1 

25 Preparation of 

3<)-(3043enzyicorynomycdoyl)■4,6.4^6'■di-0-benzyiidene-yy<>-(^^ 
halose (7) 

Into dry methylene chloride (2.6 ml) was dissolved 4.6.4',6'-di-0-benzyIidene-2'.3'-0-(tetralsopropytdlsiiox- 
ane-1.3-<fly!)-a,a-trehatose(3) (81 mg, 0.106 milllmole) under argon atomosphere, and 3-O-bereylcorynomy- 
50 colic acW (150 mg, 0.256 miilimole). 4-dimethyIaminopyridine (16 mg, 0.128 milllmole), and N.N'-drcyctohe- 
xylcarbodiimide (53 mg, 0.256 miflimole) were successively added. The mixture was allowed to react at room 
temperature for 22 hours. The solvent was distilled off from the reaction mixture, and the obtained residue was 
purified over a siOcagel column (n-hexane:ether=75:25) to give 3-0-'(3-ObenzylcoiynomycoloyO-4,6.4',6'-dl- 
0-benzyfidene-2',3'<)-(tetraisopropykiislk>xane-1,3-diyl)-a,a-trehalos^ (7) (104 mg, yield 73.m) In ttte form 
of coloriess oil. 

Reference Example iil-2 

Preparation of 4A4^6'<li<^-benzylidene^3-0-palmnoy^y,y"0"(tetraisopropytdisiloxan^^ 
40 trehalose (7) 

Into dry metiiylene chloride (10 ml) vras dissolved 4.6.4',6'-dl-CH3enzylidene-2',3'-0-(tetraisopropyldlsDox- 
ane-1.3-diyl)-a,a-trehalose (3) (300 mg, 0.39 miilimole) and triettiyi amine (0.139 ml, 0.59 milllmole) and 
palmitoyi chloride (167.2 mg, 0.59 miilimole) in dry methylene chloride (3 ml) were successively added 
dropvwse thereto with ice cooling. The reaction mixture was ailowed to warm to room temperature and to react 

45 for 17 hours, ttien was diluted by adding methylene chloride. The organic phase was successively washed witti 
saturated aqueous sodium bk:art>onate solution and water, and dried over anhydrous sodium sulfate. The 
inorganic salt was filtered off and the soivent was distilled off from the filtrate. The residue was purified over a 
sincagel column (benzene:ethyl acetate»9:1) to give a mixture of 4.6.4',6'-di-0-benzylkJene-3-Opalmitoyl- 
2',3'-0-(tetraIsopropyldlslloxane-1,3-dlyl)-a,a-treha!ose (7) and 4,6.4',6'-di-0-benzylldene-2-0-palmitoil- 

50 2'.3'-0-(tetralsopropyldislloxane-1,3-dlyl)-<x.a-trehak>se (4) (235.0 mg) In the fonm of coloriess viscous 
product 

Example ni-1 

55 Preparation of 3-OKX)rynomycoloyl-a,a-trehaiose (lb-1) 

Into a mixed solvent of dry tetrahydrofuran (8 ml), dry acetonitrile (4.8 ml) and water (0.48 ml) was dissolved 
3<)-(3-O-benzylcorynomycoloy0-4.6.4\6'-di-O-benzylidene-2',3'-O-(^^ 

trehalose (7) (170mg, 0.128 milllmole) and 1M tetrabutylanunonium fluoride in tetrahydrofuran (1.28 mi) was 
added thereto. The mixture was allowed to react at room temperature for 1 hour, and combined with 

60 chloroform (200 ml), washed with water and dried over anhydrous sodium sulfate. The inorganic salt was 
filtered off and the solvent was distilled off fi-om the filtrate. The obtained residue was purified over a silicagel 
column (benzene:etiiyl acetate »75:25) t give desllylated product (59.6 mg) in the fbnm of cotoriess on. 

The desllylated product (59.6 mg) was dissolv d in a mbced solv nt of dry methylene chk>ride (4 ml) and dry 
mettianol (4 ml) and ttie mixture was hydrog nated over palladium black (60 mg) at room temperature for 17 

65 h urs.Th palladium black was filtered off from tte reaction mbctur and the solvent was ditilled off from th 
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filtrate. THe residue was purified over a sDicagelc lumn (chloroform :mett»anoM 85:1 5) t S^';^^^^^^^ ^ 
edoyl^uo-trehatose (ll>-1) (39.3 mg. yield 37.4fVo) in th f rm of wtiite waxy soDd. nxp- 203^C. 
^e^SJoSid (ib) tn the Tabie 1. 1. . 3^34iydr xy-2-n-tetiBd canyWocosanoyl)-OA-tret«lose (Ib^) 
was prepaied as described in the above Example. 



Example t^2 



lidJiSTfreSe (7) and 4.6.4'.6'-dl^nzyOder»-2-<H»Imitoyl-2'^- ^(t««'«^f^S'°)?!I™^ 
l JSSa-trehalose (4) was dissolved inamlxed solvent of dry tet^^ 

aSwater (0.2 ml) and 1IWI tetrabutylammonlum fluoride in tetrahydrofuran (1.6 ml) was added thereto The 
Sd to react at rZ temperature for 1 hour and then chloroform (^,30 "J) ^^^J^J 
thereto. The organic phase was successively washed with saturated aqueous ammonium «^ 
water and dried over sodium sulfate. The inorganic salt was filtered off and the solvent was ««f«ted "tt from ttw 
fillrete. The obtained residue was purified over a sHicagel column (benzene:ethyl aeetate-e:4) to give 
dasihrfated oroduct (120 mg) in the form of white foamy soHd. 

mjdesnSrted product (120 mg) was dissolved in acetic add (30 mi), combined with water (2 ml), and the 
mixture ^ allowed to react at 90-C fori hour. The solvent was distilled off from the reaction mixture, and 
SS7ollJ^e1lr^totheresldue.thesolutionw« 
removal of acetic acid). The obtained residue was purified over a aXo^l cohjmn 

to give 3^mitoyl-o.o-trehalose (lb-2) (43 mg. yield 19.0% based upon the compound (3)) in the fom. of 
white solid. m.p. 109-121"C. 

(Process iv) 

Reference Example iv-1 

i»reparatlon of 3.4.3'.4'-dKHtetral80propyl<fla noxan&-1.3-Kliyl)-6^ W 

Artwdrous OLO-trehalose (1) (2.15g. 6.3 milDmoie) was suspended In dry pyridine (90 ml), and 
1 aSSwSS 13^.-tetraisopropyldisil^e (5.0 g. 15.8 mlfflmole) in dry pyridine (30 ml) was added dropw«e 
to^s^niSi ;Stt» rSbctSe was allowed to react at room temperature for 24 houre. The solved ««s 
SsflLt^from the reaction mixture, andwater (300 mi) was added to ti«^ 

a vSSle. The insoluble matter was filtered off and dried in a dessicator under vacuum. The obtedned was 
w^^ with ether, filtered off. dried, dissolved in a developing solvent (chloroform:mett»nol=955) a>d 
^So^a?^gelcolumn(chloroform:methanoi-95:5).Theflr8te^^^^^ 

and the solvent w^ distilled off to give 4.6.4'.e'-dKHtetiHisopropyldlsiloxane-1.Wlyl)- o.a-trehalose (2) 
(2.06g. yield 40%) in the form of white solW. m.p. 222-224"C. „nii-^i«i in 

Asiispenslon of 4 6.4'.6'-di-CHtetraisopropyldisnoxane-1.3^KX.a-trehalose (2)(2.06 9.2MmmMte) In 
dry N.lsWimethylformamlde (120 ml) was wamted to 70»C to dissolve. *en Pf^^^;^^ ^jf • 
sil milnmole) was added thereto. The mixture was allowed to react at room temperature for 72 hours. The 
Slert from the reaction mixture, and the obtained ^^1^1''^^^^^*^^^ 

wUic phase was successively washed wItt, saturated aqueous sodium bi-^^^^^e and 8a»«ated^ 
oWoride solution, and dried over anhydrous sodium sulfate. The solvent was distilled off from the «trate. The 
SSue ^ <feUlved in a developing solvent (chloroform:m8tiianol=95:5) and P"nfied over a ^D^gd 
^n (^oroform-jnethanol-95:5). The fast eiuting fractions comprising impunties were discarded and the 
SS^lSeSSons were pooled' and the solvent was distilled off from tt« solution to give a mixture (1.14 
a1 of 3.43' 4'-dl-0-(tetialsopropyldislloxane-1>diyl)-o.artrehalose and other isomers. 

rL nM^^^^ K«d In dry pyridine (10 ml) and combined witt, trttyi chloride (788.2 mg 2.82 
mitacJ^TS mbced solution was aBowed to react at room temperature for 72 houre. and the solverrt was 
SstiS if *^Sm.The residue was dissolved in ben« 

offl ^ piSfflS^^veV a SHicagel column (benzene). The fast eiuting fractions comprising impunties were 
S^d^Td^n the deXing solvent was changed i^^-^J^-f^^'^i^ 
Snsf^m the second fraction were pooied.Thesolvem was dterae^ 

Sdisiloxane-1.»Kliyl)-6^>-frtty^«.o-trehalose (8) (508 mg) in the form of wWte ^^''VsMTt^Je^^ 

^iventwasfurih8rchanged(chioroform:methanol=95:5)andtt,ecomp<H^^ 

was recovered and trttylated as described above to give 

1 >diyO-6-0-trityl^-trehalose (8). which was combined with already obtained product (773 mg. yield 51%). 
m.p. 68-72»C. 

Example Iv-1 
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Preparati n of 2.6'-crHO-decanoyHx,a-trehalose (ic-2) 

To a solution of 3A3',4'-(fi-CHt traisoprof^disBoxane-1^iyO-6<)-trityMx,a-^ (8) (200 mg. 0.19 
mnnmole) and n-oaprfc acid (86.1 mg, 0.49 mllQinol ) dissolved in dry m thylene chlorld (8 ml) were added 
4-diinett^laminopyr1dine (31.5 mg, 0.25 mDIImole) and N,N'-dicycl he}^carbodflmide (101.1 mg, 0.49 

5 mmimote) successively, and the mixture was al] wed to react at room temperature for 21 hours. The 
precipitates fonned tn the reaction mixture were flitered off by suction, and the solvent was distilled off from 
the fOtrste. The residue was cfissoived in a developing solvent (n-hexane:ethyl acetate=9:1) (containing some 
insoluble rrmss). and purified over a silicagel column (n-hexane:ethyl acetate«9:1) to give 2,6'KlKHiecanoy^ 
3A3'.4'-d}<>-(tetraisopropytdislloxane-1,3Kflyl)-6-0-trttyN^ (9) (167.8 mg) as a mixture. The 

10 mixture was fractionated through thin layer chromatography (developing solvent: n-hexane:ethyl ace- 
tatei=»9:1) to give pure 2,6'-d)-OKlecanoy»-3,4,3',4'-<fi-0-(tetralsopropyldIsiloxane-1,3Kl^^ 
halose (9) (119.5 mg). 

Then, 2,6'-<li-<>^ecanoyl-3,4,3'A-dW>-(totraisopropyldislloxane-1,3KfiyO (9) (119.5 

mg. 0.087 mODmoIe) was dissolved in 1M tetrabutylammonlum fluoride/tetrahydrefuran solution (3 ml), and the 

IS solution. was allowed to react at room temperature for 30 minutes. The solvent was distilled off and the residue 
was dissolved In chloroform. The organic phase was successively washed with saturated aqueous ammonium 
chloride and water, and dried over anhydrous sodium sulfiote. The solvent was distiiied off and the residue was 
dissolved in a developing solvent (cNoroform:methanol«9:1) and purified over a siQcagel column 
(chloroform:methanol«9:1). The fest eluting fractions comprising impurities were discarded and pale yeDow 

20 fractions were pooled, and the solvent was evaporated off from the pooled fractions to give the desilylated 
product, i.e. 2,6'-dl-0-decanoyl-6-0-trityl-a,a-trehalose (10) (77.7 mg). 

The viscous 2,6'Kll-0-decanoyl-6-0>trityl-a,a>trehalose (10) was dissolved In dry ethanol (2 mi) and dry 
methylene chloride (2 ml), and combined with palladium blacic (150 mg). The mixture was hydrogenated at 
room temperature for 21 hours. The palladium blacl< was filtered off and the solvent was distilled off. The 

25 residue was dissolved In a developing solvent (chloroform :methanol» 8:2), and purified over a silicagel 
column (chlorofonTt:mettianol=8:2). The fast eluting fractions comprising impurities were discarded and 
coloriess fractions were pooled. The solvent was removed from the solution to give 2,6'-di-0-decanoyl-a,a- 
trehalose (Ic-2) (20.2 mg, yield 17P/b started from (8)) in the form of white solid. 

30 Example lv-2 

Preparation of 2,y-dK>K)leoyl-ot,tt-trehalose (lc-5) 

To a solution of 3,4,3',4'<Ii<>-(tetraisopropyldisiloxane-1,3-diyl)-6-C>-trityt-a,a-trehalose (8) (300 mg, 0.28 
milllmole) dissolved in dry metliyiene chloride (8 ml) were added oleic add (0.23 ml» 0.73 mllllmole), 

35 4-dimethyIaminopyridine (41.5 mg, 0.34 milllmole) and N,N'-dicyclohexylcari>odiimide (150.6 mg. 0.73 
millimole) successively. The mixture was allowed to react at room temperature for 18 hours, and the formed 
precipitates were filtered off by suction, and the solvent was distilled off from the reaction mixture. The 
obtained residue was dissolved in a developing solvent (n-hexane:ethyl acetate~9:1) (containing some 
insoluble residue) and purified over a sQicagel column (rHhexane:ethyt acetate=>9:1) to give pure 

40 2.6'<li-OK)ieoyW.4,3\4'KJi<^{tetraisopropyldlsiloxane-1,3-diyl)-6^ (9) (144.1 mg). 

Then, 2,6'-di-0-oleoyl-3.4.3'.4'Kfi<Mtetraisopropyldisnoxane-1,3-diyl)-6<^ (9) (144.1 

mg, 0.09 milllmole) was dissolved In 1M tetrabu^lammonlum fluoride/tetrahydrofuran solution (8 ml), and the 
solution was allowed to react at room temperature for 30 minutes. The solvent was distilled off and the residue 
was dissolved in chloroform, and then the organic phase was successiveiy washed vWth saturated aqueous 

45 ammonium chloride and water, and dried over anhydrous sodium sulfate. The solvent was distiiied off and the 
residue was dissolved in a developing solvent (chiorolbrmuDethanol=95:5), and purified over a silicagel 
column (chlorofonn:methanol«95:5) to give desilylated product of (9). 2.6'-di-0-oleoyl-&0-trityl-a,a-treha- 
lose (10) (100.2 mg). 

The viscous product. 2,6'-di-0-decanoyi-&0-trityl-a,a-treha]ose (10). was dissolved in a mixed solvent of 
SO dry 1,2-dichloroethane (4 ml) and dry methanol (2 ml), and combined with p-toluenesuifonic acid monohydrate 
(5.7 mg. 0.03 milDmole). The mixture was allowed to react at room temperature for 2 hours. The solvent was 
distflled off from the reaction mixture, and the residue was dissolved In a developing solvent (chloroform : 
methanol = 8 : 2), and purified over a silicagel column (chloroform : methanol « 8 : 2). The fast eluting 
fractions comprising impurities were discarded and the following coloriess fractions were pooled. The solvent 
55 was dIstiUed off to give 2,6'-cn-0-oleoyl-a,a-trehalose (Ic^) (342 mg, yield 14Qib based on (8)) In the form of 
coloriess viscous product 

Example Iv-^) 

eo Preparation of 2,e'-dl-0-(9,10-epoxy5tearoyl)-ci,a-trehalose (lce-1) 

To a solution of TWo n>-chtoropert>enzolc add (61.6 mg, 0SS5 millimole) dissolved in chlorofonm (6 ml) with 
ice cooling was added 2.6'-di-0-oieoyl-a,a-trehalose (lc-6) (67.3 mg, 0.077 miliimol ) in chl reform (6 ml) 
dropwise under the same conditions. The mbctur vras allowed t warm to room t mperatureandtoreactfor4 
hours. Chloroform (4 ml) was added t the react! n mbcture, and the organic phase was successively v^h d 

65 with 10<to aqueous sodium sulfite solution, saturated aque us sodium bicarbonate s lution, water and 
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saturated aqueous sodhim chl rtde soluti n and dried over sodium sulfate. The solvent was distilled off from 
the filtrate to give 2.e'^1-0-(9,10-epoxystearoyl)-a,o-trehal se (lce-1) (41.7 ml. yield 8% started from (8)) In 
the form of colorless viscous product 

Example hM ^ 

Preparation of 2-0-oieoyl"6'-0-pentadecarK)yl-a,a-trehalose (lc-8) 

A mbcture of 3,4.3'.4'Kll-<MtetralsoprDpyldisaoxane-1.3-dlyl)-6<)-trit^ (8) (300 mg. 028 

milllmole) and n-pentadecanolc acid (82.4 mg, 0.34 mflOmole) was dissolved in dry methylene chloride (8 ml), 
and 4-dimethylamlnopyridine (21.4 mg. 0.17 mDlimole) and N.N'-dlcyclohexylcarbodilmlde (702 mg. 0.34 10 
mQGmote) were successively added thereto. The mbcture was allowed to react at room temperature for 15 
hours. The precipitates fomied In the reaction mixture was filtered off by suction from the reaction mixture and 
the solvent were distilled off from the filtrate. The residue was dissolved in a developing solvent 
(n-hexane:ethylacetate=9:1) and purified over a sHicagel column (n-hexane:etfiylacetate"9:1). The fast 
eluting fractions comprising impurities were discarded. The latter cdoriess fractions were pooled and the IS 
solvent was distilled off to give e'<H5entadecanoy»-3.4.3',4'^i-0-{tetraisopropyldlsiloxane-1 .3-dlyl)'6-0-trityi- 
a,a-trehalose (212 mg) In the fonn of while foamy solid. To a solution of 6'-0-p8ntadecanoyt-3.4.3',4'<li-0-(te- 
traisopropyldlsiloxane-1,3-diyl)-6-0-trityki.a-trehalose (212 mg. 0.16miliimole) dissolved in dry methylene 
chloride (8 ml) were added oleic add (0.08 ml. 0.19 mlDimole). 4- dimethylaminopyridlne (12.3 mg. 0.1 mflllmole) 
and N.ir-dicyclohexylcartKxlOmlde (39.2 mg. 0.19 milllmole) successively and the mixture was allowed to react 20 
at room temperature for 19 hours. The precipitates formed in the reaction mixture was filtered off by suction 
and the solvent was distlDed off from the filtrate. The residue was dissolved in a developing solvent 
(n-hexane:ethyl acetate<=9:1) (containing some insoluble mass) and purified over a sflicagel column 
(n-hexane:ethyl acetate =9:1) to give 2-O-oleoyl -6'-<>-pentadecanoyW.4,3'.4'-di-0-(tetrmsopropyldlsiloxane- 
1,3-dlyl)-6-0-trityl-(x.a-trehalose (9) (104.7 mg) as a mixture. The mixture was fractionated through thin layer 25 
chromatography (a developing solvent; n-hexane:ethyt acetate » 9:1) to give pure 2-0-oleoyl-6'-0-pentadeca- 
noyl-3.4.3',4'-dl-0-(tetraisopropyldlsnoxane-1.3Kflyl)-6<)-trtlyN^ (9) In the form of coloriess 

viscous pure product (77.9 mg). 

Then. 2-<>-oleoyl-6'<H>entadecanoyl-3.4.3'.4'<liO-(tetraisopro 
lose (9) {77.9mg. 0.05 milllmole) was dissolved in 1 M tetrabutylammonium fluoride/tetrahydrofuran solution (4 30 
ml) and the mixture was allowed to react at room temperature for 30 minutes. The solvent was distilled off from 
the reaction mixture and chloroform was added to dissolve the residue. The organic phase was successively 
vrashed with saturated aqueous ammonium chloride solution and water and dried over sodium sulfate. The 
solvent was distilled off. The obtained residue was dissolved in a developing solvent (chlcformimeth- 
anol»95:5), and purified over a sllicagel column (chloroform rmethanol— 95:6). The fractions comprising 35 
impurities were discarded and coloriess fractions were pooled. The solvent was distilled off to give desilylated 
product 2-0-oleoyl-6'-0-pentadecanoyi-6-0-trityNx.a-t'ehalose (10) (53.7 mg). The obtained 2-O-oleoyl- 
6'-O-pentadecanoyI-6-C>-trityl-0t,a-trehaIose (10) was dissolved in a mixed solvent of dry 1.2-dichloroethane (4 
ml) and dry methanol (2 ml) and combined with |>-toluenesulfonlc acid monohydrate (9.51 mg, 0.05 milDmole). 
The mbdure was allowed to read at room temperature for 2 houre. The solvent was distilled off from the 40 
reaction mixture. The residue was dissolved In a developing soh^nt (chloroform :methanol= 8:2) and purified 
over a silicagel column (chlorofonn:methanol=82). The last eluting fractions comprising Impurities were 
discarded and coloriess fractions were pooled. The solvent was distilled off to give 2-0-oleoyl-6'-0-pentade- 
canoyl-a,a-trehalose (lc-8) (21.7 mg. yield 10*Vb based on (8)) in the form of coloriess viscous product 

45 

Example iv-^ 

Preparation of 6'-0-corynomycoloyl-2-0-pentadecanoyNi,a-trehalose (lc>9) 

To a solution of 3.4,3',4'-dM>(tetraisopropyldlsiloxane-1.3Kllyl)-6-0-trttyl-ct,a-trehalose (8) (300 mg, 0.28 
milllmole) dissolved In dry methylene chloride (5 ml) were added 3-O-benzylcorynomycolic add (328.7 mg. 50 
0.58 milllmole) in dry mettiylene chloride (3 ml). 4-dlmetiTylaminopyridine (34.6 mg, 0.28 milllmole) and 
N.N'-dicydohexylcarit)odiimide (1 17.9 mg. 0.56 milllmole) successively, and the mixture was allowed to react at 
room temperature for 23 hours. The predpltates fonmed in the reaction mixture were filtered off by suction, 
and the solvent was distilled off from the filtrate. The residue was dissolved In a developing solvent 
(n-hexanerethyl acetate«9:1) (containing some insoluble mass) and purified over a siDcagel column 56 
(n-hexane:etr^ acetate=:»9:1). The fast eluting fractions comprising impurities were discarded and coloriess 
fractions were pooled. The solvent was dlstiOed off to give ^-O-i^-O^nrfisoiYMS/n^ 
tralsopropyldisiloxane-1.3-diyD-6-0-trityl- a,a-trehak)se (468.8 mg) in the fonn of white viscous product. The 
obtained 6'-0-(3<>-benzyl-corynomycoloy1)-3.4.3',4'-dl-0-(tetraisopropyld 

trehalose was dissolved In dry methylene chloride (8 mi) and n-pentadecanolc add (101 .8 mg, 0.42 milllmole). 60 
4-dimethylaminopyridine (34.6 mg. 0^ mflUmole) and N.N'-dicydohexylcarbodflmlde (86.7 mg, 0.42 milllmole) 
were successively added thereto, and then the mixture was allowed to react at room temperature for 193 
hours. The predpltates formed in the reaction mixture was tilt red off by suction and the solvent was distilled 
off from the filtrate. Th residue was dissoh/ed in a developing solvent (r>-hexane: thyl acetat «=95:5) and 
purified over a silicagel column (n-h xane:ethyl acetate=95:5) to give 6'-O-(3-0-b nzyhcoryn myco- 65 
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loy0.2<H>entadecanoyW.4.3'.4'^IO^tBtrateop^ &0-trityka,o-trehalose as a mix- 

ture. The mixture was fracti nated through thin layer chromatography (a developing solventrrvhexane: thyl 
acetate »95:5) to give pure e'-0-(3<W)erizyl-corynomycoloyl)-2<)i)entadecano^ 
pykiisltexane-1.3<llyl)-6-0-trityl-a^ (9) (229.4 mg) In the form of colortess viscous product. 

5 Then, e'-O-(3-a4>enzylH»fynoniycoloy0-2-<>i)entadecanoy»-3.^^^ 

1,3-diyl)-6-0-trityNi,a-trehalose (9) (229.4 mg, 0.123 mllDmole) was dissolved In 1M tetrabutylammonium 
fluoride in tetrahydrofuran solution (8 ml) and the mixture was allowed to react at room temperature for 30 
minutes. The solvent was distilled off from the reaction mixture and the obtained residue was dissolved In 
chloroform. The organic phase was successively washed with saturated aqueous ammonium chloride solution 

10 and water and dried over sodium sulfate. The solvent was dlstiDed off and the residue was dissolved In a 
developing solvent (chlorofonn:methanol«95:5) and purified over a sificagel chromatography (chloro- 
fonn:methanol =95:5). The fast eluting fractons.comprising Impurities were discarded and colortess fractions 
were pooled. The solvent was distilled off to give the desUylated product, l.e. 6'-0-(3^0-benzyiKX>rynomyco- 
loyl)-2<)-pentadecanoyl-6-(>trityNi.a-trehalose (10) (169.5 mg). The obtained e'-0-(3-CH)enzyl-corynomy- 

75 coloy0-2^>i)entadecanoyl-6-O-trity»^a-treha^ was dissolved In a mbced solvent of dry methylene chloride 
(3 ml) and dry ethand (3 ml), and the mbrture was hydrogenated over paDadium black (169^ mg) at room 
temperature for 15 hours. The palladium black was filtered off from the reaction mixture and the solvent was 
dIstiOed off from the filtrate. The residue was dissolved In a developing solvent (chtorofonn:methand=9:1) 
and fractionated over a silk»gel column (chlorofomi:methanol=9:1). The fast eluting fractions comprising 

20 impurities were discarded and cdoriess fractions were pooled. The solvent was distilled off to give 
e'-0-corynomycdoyl-2-<)i)entadecanoyN)M)i-^ (lc-9) (81.4 mg, yield 28%) In the white foamy solid. 

Example iv^ 

25 Preparatfon of 6'^>(34!ydroxy-2-n-tetradecany^11-teosenyl)-2<H3entadecanoyi-a,a-treh^ (io-13) 

To a solution of 3,4,3'.4'Kji-0-(tetralsopropyldlsnoxane-1.3<iiyl)-6-0"trityl^a-trehal6^ (8) (500 mg. 0.467 
mflllmole) dissolved in dry methylene chloride (5 ml) were added 3-(t-butyidlmethylsllyloxy)-2-n-tetradecanyl- 
11-lcosenic add (387.2 mg, 0.607 milOmoie) in dry methylene chloride (2 ml), 4-dlmethytamlnopyridine (37.1 
mg. 0.304 mlDimole) and N.N'-dicyck>hexyIcarfoodBmlde (125.4 mg. 0.607 mlHImole) successively and the 

30 mixture was allowed to react at room temperature for 23 hours. The precipitates f onmed in the reaction mixture 
were filtered off by suctton and the solvent was dlstiDed off from the filtrate. The residue was dissoh/ed in a 
developing solvent (n-hexane:ethyl ac8tate»93:7) and purified over a slOcagei column (n-hexane:ethyl 
acetatea93:7). The fast eluting fracttons comprising impurities were discarded and colortess fractions were 
pooled. The solvent was distilled off to give 6'-0-[3-(t-butyldimetiTylsilyloxy)-2-n-tetradecanyl-11-lcosenoyi]- 
3,4.3',4'-dj<Htetraisopropyldlslloxane-1,3<Jiyi)-6<>-trityl-a,a-tr^ (580 mg)in the form of colortess 
viscous product Then, 6'-O-[3-(t4)utyIdinriettiylsilyloxy)-2-^tetratadecanyl-11-icosenoy0-3,4.3'.^^^ 
traisopropyldisfloxane-1,3^iyl)-6-0-trityl-a,a-trehalose viras dissolved In dry methylene chloride (7 ml) and 
n-pentadecanoic acid (125 mg, 0.515 minimole). 4-dimethylaminopyridine (31.5 mg. 0.258 minimole) and 
N,N'-dlcydohexyteari>odiimlde (106 mg. 0.515 mlllimole) were successively added tiiereto. The mixture was 

40 allowed to react at room temperature for 39 hours. The predpltates fonmed In the eaction mixture was filtered 
off by suction and the solvent was distilled off from the filtrate. The residue was dissolved In a devetop^g 
solvent (rhhexane:ethyl acetate=95:5) and purified over a silicagel column (n-hexane:ethyl acetate =95:5). 
The fast eluting fractions comprising impurities were discarded and cotoriess fractions were pooled and the 
solvent was distilled off. The obtained viscous product was again fractionated through preparative TLC (a 

45 developing solvent; n-hexane:ethyl acetate 9:1) to give 6'-0-(3-(t-butyldimettiylsilyloxy)-2-n-tetradecanyl- 
1 lHcosenoyO-2-<>i)entadecanoyW.4.3',4'KlM>(tetralsopropyld^ (9) 
(470 mg) as a mixture. The mixture (9) (470 mg) was dissolved In a mixture of dry tetrahydrofuran (10 ml), dry 
acetonltrile (10 nU) and water (1 ml), and 1M tetrabutylammonium fluoride in tetrahydrofuran (5 ml) was added 
thereto. The mbcture was allowed to react at room temperature for 1.5 hours and combined with chloroform 

50 (100 ml). The mixture was washed with water and dried over anhydrous sodium sulfate. The Inorganic salt was 
filtered off and the solvent was dlstiDed off from the filtrate. The residue was dissolved in a devetoping solvent 
(chloroform :methanol== 95:5) and was purified over a silicagel column (chk>roform:methanol»95:5). The fast 
eluting solution comprising impurities were discarded and colortess fractions were pooled. The solvent was 
distilled off to give pure 6'^>[3-(t-butyIdImetttylsllyloxy)-2^)-tetradecany^11^cosenoyl-]-2-0-pentade^^ 

55 6-0-trityl-a.a-trehatose (10) (200 mg) in the fonn of white viscous foam. Then, 6'-0-[3-(t-butyldimethylslly- 
loxy)-2-^tetradecanyI-11-lcosenoy0-2-O-pentadecanoyl-6^trityl^ (10) was dissolved in acetic 

acid (50 ml) and water (5.0 ml) was added thereto. The mixture was allowed to react at 90**C for 1 hour, and the 
solvent was distilled off from the reactton mixture. The residue wvas cfissolved in a developing solvent 
(chioroformrmethanol -9:1) and purified over a silicagel column (cMorofonm:methanol»9:1). The fest eluting 

€0 solution comprising impurities wvere discarded and coloriess fractions were pooled. The solvent was distilled 
off to give 6'-O-(3-hydroxy>2HVtetradecanyl-11'4cosenoy0-2^>i>entadecanoyl-Gi,a-ti^ha^ (lc-13) (85 mg, 
yield 17Sm) in the fomn of whit waxy solid. 

As the ther compounds (Ic) according to this invention, the foO wing compounds were prepared as 
described in either of th above Examples (fir m Example lv-1 to Example h^6). 

65 2,e'-DI-0-hexanoyl-a.a-ti^ehaios (lc-1). 
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2.e'-Di-(H»ntadecanoy»-a,a-trehalose (lo^), 
2,e'-DI-OHc6sanoyki.a-trehaI se (lo4), 
2.6'-DW>(9.12-octadecadi noyt)-a,a-trehatoS8 (lc-6). 
2,6'4)HO-corynomyco!oyl-a.a-trehalose (lc-7). 

6'-0-(3-Hydroxy-2-tetrad canyWo<K)sanoyl)-2-Oi)entadecan<)yHi,a-^^ (lo-IO). 
2<)-(9.12-Octadecadlenoyn-€'-0-ol8oy«-aA-trehalo^ (lc-11) 
6'-0-Paljnltoyf-2-Oi)entadecan<^lHi.o-treha^ (lo-12) 
6'<)^a4^dn3xy>2'^tetradecanyt-114cosenoyl)-2-0-ole(^^ (lc-14) 
2K)-OIeoy1-e'-0-fetiiwiykx.a-trehalose (lo-15) 

(Process v) 

Refference Example v-1 

Preparation of 4.6,4',6'-dKH)enzylidene 

2,3KiK><)leoyhy,y-0-(tetraisopropyidlsiloxane-1,3Kiiyt)K>,a-tre^ (1 1) 

To a solution of 4.6,4^6'-<fK)-benzyllde^e-2,3<>-(tetraisopropyldlsM (3) (1.0 g, 

1.31 mflOmote) dissolved In dry methylene chloride (31.6 ml) were added oleic acid (1.01 ml, 3.15 millimole), 
iWlmethylamlnopyridine (193 mg, 1.68 mDDmole) and NX- dicyclohexylcart>odiimide (650 mg, 3.15 minimole) 
successively and the mixture was allowed to rwict at room temperature for 16 hours. The insoluble matter 
formed In the reaction mbclure was filtered off by suction and the solvent was distilled off from the filtrate. The 
residue was purified over a silicagel column (benzene) to give 4.6.4',6'-di-O-benzy0dene-2,3-di-O-oleoyl- 
2',3'-<Htetraisopropyldlsiloxane-1,3-dlyOH)t.a-trehal^ (11) (1.61 g, yield In the form off colorless oil. 

Exanple v^2 

Preparation of 2.3Kii-0-oleoyl^-trehalose (ld-1) 

To a solution of 4.6,4^e'-dM>4)enzyUdene-2,3K^lOK>leoy»-2'^-0-^^ 
trehalose (11) (355.6 mg, 0^ mniimote) dissolved In a mixed solvent of dry tetrahydrofuran (13.2 ml), dry 
acetonJtrile (13^ ml) and water (1.32 ml) was added 1M tetrabutytemmonhim fluoride In tetrahydrofuran (2.76 
ml). The mixture was allowed to react at room temperature for 2 hours and combined with chlorofomn (200 ml). 
The mixture was washed with water and dried over anhydrous sodium sulfate. The inorganic salt was filtered 
off and the solvent was distilled off from the filtrate. The residue was purified over a silicagel column 
(benzene:ethyl acetate =7:3) to give desilylated product (275.1 mg) m the form of white viscous foam. 

The desilylated product (245.8 mg) was dissolved in acetic add (44.4 ml) and water (4.9 ml) was added 
thereto. The mixture was allowed to react at 90 C for 1 hour, and the solvent was distilled off from the reaction 
mixture. The residue was purified over a sUicagel column (chloroffonn:methanol=8:2) to give 2,3-di-O-oIeoyl- 
a,o-trehalose (ld-1) (143.5 mg, yield 66.8«Vb) In the fomi of white viscous foam. m.p. 102-113*C. 

The compounds (Id). I.e. 2^i-0-pentadecanoyl-a,a-trehalose (ld-6), 2.3-dj-0-(12-hydroxy-stearoyl)-a.a- 
trehalose (ld-9) and 2,3HfrO-(9,12-octadecadlenoyl)-a.a-trehalose (ld-12) shown In the Table I were prepared 
as described in the above Examples. 

Example ^ 

Preparation of 2.3-di-0(9.10-epoxystearoyl)-(i,a-trehalose (lde-1) 

A solution of 2,3-di-0-oleoyl-a,a-trehalose (Id) (69.7 mg. 0.08 mlDimole) In chtorofonn (6 ml) was added 
dropwise to m-chloroperbenzolc add (64.1 mg, 0.26 mllllnole) in chlorofonm (6 ml) wrfth Ice cooling and the 
mixture was allowed to warm to room temperature and to react for 4 hours. Chloroform (40 ml) was added 
thereto. The reaction mixture was successively washed wrth 10«Wd sodium sulfite solution, saturated aqueous 
sodium bicarbonate solution, water and saturated aqueous sodium chloride solution and then was dried over 
anhydrous sodium sulfate. The Inorganic salt was filtered off and the solvent was removed from the filtrate. The 
residue was fractionated through preparative TLC (benzene:ethyl acetate «6:4) and was extracted with a 
mixed solvent (chlorofform:methanol-8:2). The solvent was distilled off to give 2.3-dl-0-(9.1(Kepoxystea- 
royi)Hx,a-treha!08e (lde-1) (44.3 mg, yield 61.3(Vb) in the form of white waxy solid. 

(Process vi) 
Reference Example vi-1 
Preparation of 

4.6.4^6^HjK)^3en2y«dene^^30-(9,12-octadecadlnoyl)-2-OH>leoyl-y,y^^ 

l!3-diyl)-a.a-trehalose (11) ^ ^ 

To a olution of 4.6.4^6'-<JM>benzylidene-2-<><)^eoy^2'.3'-0-(tetraisopropyldis^l xane-1.3KilyO-a,a-treha- 
lose (4) (152.9 mg. 0.149 mfifim le) dissoh^ in dry methylene chloride (1 .8 mO were added Unoleic acid (0.056 
ml, 0.179 mlinmole). 4'dimethylamlnopyridine (10.9 mg. 0.085 millimol ) and N.N'-dlcyclohexylcarbodiimlde 
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(36.9 mg. 0.179 mflDmole) successtvety and the mixture was aOowed to react at room t mpeFOture for 2JS 
hours. The solvent was dlstflled off from the reaction mixture and the obtained residue was purified over a 
sflicagel column (n-hexane: thyl acetate=85n5) to give 4,6.4',6'-dK)-t>enzy0dene-3-O-(9,12-octad cadle- 
noyl)-2-(><)leoyl-^^KHtetraJsopropyldisfl xanft-1.3-diyO-a,a-trehalose (11) (191.9 mg, quantftative) in the 
5 f rm of coloriess oO. 

Example vi-1 

Preparation of 3-0-(9,12-octadecadlenoyO-2-0-oteoyki,a-trehalose (ld>2) 
10 To a solution of 4A4^6'Kfl-0-benzyIldene-a^9J2KKtodecadienoyi).2-OK)leoyl-^ 

pyIdisiIoxane-1^iyl)-a.a-trehalose (11) (160.8 mg, 0.125 miOImoIe) dissolved In a mixed solvent of dry 

tetrahydrofuran (6 ml), dry acetonitifle (6 ml) and water (0.59 ml), were added 1M tetrabutylammonium fluoride 

in tetrahydrofuran (1.25 ml). The mixture was allowed to react at room temperature for 2 hours and combined 

with chlorofbmn (about 100 ml). The mbrture was successively washed with saturated aqueous ammonium 
15 chloride solution and water and dried over anhydrous sodium sulfate. The inorganic salt was filtered off and the 

solvent was distilled off from the filtrate. The residue was purified over a silicagel column (n-hexBne:ethyl 

acetate=6:4) to give desOylated product (1195 mg) in the form of white waxy solid. 
The desllylated product (116.8 mg) was dissolved In acetic acid (21.1 ml) and water (2.3 ml) was added 

thereto. The mixture was allowed to react at 90 • C for 1 hour and the solvent was distilled off from the reaction 
20 mixture. The residue was purified over a silicagel column (chlorofonn:methanol»85:15) to give 

3-0-(9.12-<)Ctadecadienoyl)-2-0-olepyKcwx.tretmlose (id-2) (72.2 mg. yield 66.5%) in the form of coloriess 

glassy solid. m,p. 85-114**C. 
The compounds (Id) shown in the Table 1. I.e. 30-stearoyl-2-0-pentadecanoyNx,a-trehalose {ld-4). 

3-0-oleoyl-2-0-pentadecanoyki,a-trehalose (ld-6). 2-0-(12-hydroxy-stearoyl)-3-0-pentadecanoyl-a,a-treha- 
25 lose (ld-8). 2-0-(124Tydroxy-stearoyl)-3<)-(2-octyl-cyclopropane-octanoyI)-^^ (ld-10) and 

2-0-(12-hydroxy-stearoyi)-3-0-oleoyl-o,a-trehalose (ld-11) were prepared as described in the above 

Examples. 

(Process vfi) 



Reference example vii-1 
Preparation of 

2.3Kfi<)>(3-CM?enzyicorynomycoloyl)■4.6.4^yHfl-0^>enzy^ 

1.3-diyi)HX.a-trehalose (11) 

To a solution off 3-0-(3-04)enzylcorynomycoloyl)-4.6.4\6'-<li-0-benzyIldene-2',3'<)-(^^ 
ane-1^1yl)^a-trehaIose (7) (100 mg. 75.2 micromole) dissolved in dry methylene chloride (1.5 ml) were 
added 3-O-benzylcorynomycolic acid (88 mg, 150.4 micromole). 4-dimetiiylaminopyridine (9 mg. 75.2 
micromole) and N.W-dlcyclohexylcarbodilmide (31 mg, 150.4 micromole) successive^. The mixture was 
allowed to react under reflux for 17 houre. The solvent was distilled off from the reaction mixture and the 
residue was purified over a silicagel column (n-hexane:ether=7;3 followed by toluene) to give 
2,3-di-0-(3-CMi)enzyIcorynomycoloyl)^,6.4^6'Kfi-0^ 
1>diyl)-0W)i-trehalose (11) (24 mg. yield 16.9%) In the torn off coloriess oil. 

Example vii-l 

Preparation off 2.a-di-0-oorynomyGoloyHi,a-trehaiDse (ld-3) 

To a solution of 2,3Kfl-0-(3<>-benzylcorynonflycdoyl)-4.6.4^6'Hli-^ 
loxane-1,3-diyl)-a,a-4rehalose (11) (24 mg. 12.7 micromole) dissolved in a mixed solvent of dry tetrahydrofuran 
(1 ml), diy acetonitrile (0.6 ml) and water (0.06 ml), were added 1M tetrabutylammonium fluoride in 
tetrahydrofuran (0,13 ml). The mbcture was allowed to react at room temperature for 1 hour and combined with 
chloroform (30 ml). The mixture was washed with water and dried over anhydrous sodium sulfate. The 
Inorganic salt was filtered off and the solvent was distilled off from the filtrate. The residue was purified over a 
silicagel column (toluene :ethyl acetate =78:22) to give desllylated product (16 mg) in the form of cotortess oil. 

The desllylated product (16 mg) was dissolved in a mixed solvent of dry methylene chloride (1 ml) and dry 
methanol (1 ml) and the mixture was combined with palladium black (16 mg) and hydrogenated at room 
temperature for 16 hours. The palladium black was filtered off fi-om the reaction mbcture and the solvent was 
distilled off ft-om the filtrate. The residue was purified over a silicagel column (chloroform:methanol»eS:l5) to 
give 2.3^i^ryn<OTiycoloyl-a.a-trehalose (Id^) (11.2 mg. yield 68.2%), m.p. 159-163'C. In the form of white 
waxy solid. 

The compounds (ld-3) In the fbOowfng TabI 1. 1.e. 30<sojjn mycoloyl-2-0-pentadecanoyl-a,a-trehalose 
(ld-7) was prepared as described in the ab ve Examples. 



32 



EP 0356154 A2 



(Process vTii) 
Reference Example vlIi-1 
Preparattonof2^ 

"ntoaTTluHonor^^ ,3-dIyO-a,a- 
trehal se (11) (1.65 g. mffiimole) dissolved in acetic add (290 ml) was added water (145 ml) and the 
mixture was allowed to react at 90^*0 for 1 hour. The solvent was distilled off from the reaction mixture and 
toluene was added to the residue and distined off in order to completely remove acetic acid. The residue was 
purified over a sfficagel column (b€nzene:ethyl acetate « 65:35) to give 2.3-di-0-oleoyl-2'.3'-0-(tetraisopro- 
pyldisiloxane»1.3-diyl)-a,a-trehalose (12) (1.07 mg, yield 76.4»>b) In the fomi of white viscous foam. 



Example viD-2 
PiwarafiOT0f2j3^^ 

AsojuBoiror^^dP^^ 9« 
mnomole) dissohmd in dry pyridine (16.6 ml) was combined with trityl chloride (482 mg, 1.73 mflOmole) and ttie 
mixture was allowed to react at room temperature for 87 hours (an additional trityl chloride (268 mg, 0.96 
millimole) being added after 24 hours). The solvent was distilled off from the reaction mixture and benzene was 
added to the residue. The Insoluble matter (trityl chloride) was filtered off by suction. The filtrate was purified 
over a silicagel column (benzene benzene:ethyl acetate =95:5) repurified over a sQicagel column 
(n-hexano:ether=1:1) to give 2,3-di<H>leoyl-2',3'-0-(tetraisopropyldls«oxane-1,3-diyl)-6<>-fr^^ 
lose (13) (385 mg, yield 30Q/b) in the fomi of coloriess viscous product. 

Reference Example v8l-3 



Preparation of 

6'-0-^2K)ctylK:ydopropaneK)ctanoyl)>2,3Kji-0-oleoyl-2',y-0-(tetralsopro^ 
a ,a4rehalose (14) 

To a solution of 2,3Hll-O-oleoyl-2',y<Htetralsopropyldis0oxane-1,3Kliyl)-6-O-te^^ (13) 
(425mg. 0.313 mflllmole) dissolved In dry methylene chloride (5 ml) were added 2-octyl-cyck)propane-octanoic 
acid (111.5 mg. 0.376 mlDlmole) in 6xy methylene chloride (1 ml), 4-dimethylaminopyridine (23.2 mg. 0.188 
millimole) and N.W-dlcyclohexylcartKxJflmide (77.6 mg, 0.376 mifflmole) successively and the mixture was 
allowed to react at room temperature for 17 hours. The Insoluble matter in the reaction mixture was filtered off 
by suction and the solvent was distilled off from the filtrate. TTie residue was purified over a siHcagel column 
(benzene) to give 6'^>(2-octyl-cycIopropaneK>ctanoyl)-2.3Kll-OK)leoyf-2',3'-<^ 
1.3-dfyl)-6-0-trltyM3i.a-trehalose (14) In the fonm of coloriess viscous product 

Reference Example vTiM 

Preparation of 

6'-0-[a-(t-butykiimethylsilyloxy)-2-n-tetradecanyl-11-icoseno^^^ 
loxane-1.3Kiiyl)-6-0-trityl-<x.a-trehalose (14) 

To a solution of 2,3Kfi-0-oieoyl-2'.3'<)-(tetraisopropyldialoxane-1,3-dlyl)-6-0-tnty^ (13) (385 

mg. 0.28 miinmole) dissolved in dry methylene chloride (2 ml) were added 3-(t-butyl-dimethylsllyloxy)-2-r>-te- 
tradecanyl-11-lcosenoic acid (250 mg, 0.39 mlOlmole) In dry methylene chloride (3 ml). 4-dimethylamlnopy- 
ridlne (22.5 mg. 0.18 irtllimole) and N.N'-dicyclohexylcart)Od*ilmlde (76.2 mg, 0.37 millimole) successively and 
the mixture was allowed to react at room temperature for 16 hours. The solvent was distilled off and the 
residue was purified over a silicagel column (n4iexane:ethyl acetate =9:1) to glve6'-0-I3-(t-butyWlmethylsny- 
loxy)-2-fl-tetradecanyl-11-icosenoyn-2,3-di-0-oleoyl-2'.3'-<>(tetralsop 
trehalose (14) (394 mg. yield 70.3fVb) in the form of coloriess viscous product. 



Example vIB-l 

PreMr^tonore^O^ 

To a solution of 6'-0-(2-OctylK:yclopropaneK)ctanoyl)-2,3KJK>Kjleoyl-2' 
1 ^3-dlyl)-60-trftyl-a,a-trBhalose (14) (420 mg, as a mixture) dissolved In a mixed solvent of dry tetrahydrofuran 
(5 ml), dry acetonitrile (5 ml) and water (1 ml) was added 1M tetrabutylammonlum fluoride in tetrahydrofuran 
(2J5 ml). The rrdxture was allowed to react at room temperature for 1 hour combined with cWoroform (50 ml). 
The mixture was successively washed wfth saturated ammonium chloride solution and water and dried over 
arihydrous sodium sulfate. The Inorganic salt was filtered off and the solvent was distilled off from the filtrate. 
The residue was purified over a silicagel column (n-hexane:ethyl acetate» 1 :1) to give the desilylated product 
(305 mg) in th form of whit viscous foam. 

The desilylated product (305 mg) was dissolved In a mixed solv nt of dry 1.2-dlchloroethane (8 ml) and dry 
methanol (4 ml), and combined with p-t lucnesufonic add nK>nohydrHte (41.8 mg. 022 mPDmole). The mixture 
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was aOowed to react at room temperature fori hourandth solvent was cDstiDed off from the reaction mixture. 
The residue was purified over a siDcagel column (chJoroform:methanol«9:1) to give 6'-0-<2-octylcyclopix>- 
paneH)ctanoyI)-2.3-di-0-oleoy^o,a^ehalose (le-1) (175 mg, yield 48.OTto started from compound (13)) In the 
form of white viscous foam. 
5 Th compounds (le) In the Table 1. i.e. 2,3Kl}-OK»lepyl^-Oi)entadecanoyM)M&-treh^ (le-7) was 
prepared as described in th at>ove Examples. 

Example yuh2 

^0 Preparation of y<)-(34iydroxy-2-^v>tetradecanyl-1lHcosenoyl)-23K^ (ie-2) 
To a solution of 6'-043-(t4>utyWirnethylsllyloxy)-2wi-tetradecanyi-11^cosem 
^^-0-(tetraisopropyldfeilOxane-l,3Kiiyl)-6-0-trityl-a,o-trehalose (14) (380 mg. 0.197 mnOmole) dissolved in a 
mixed solvent of diy tetrahydrofuran (9.6 ml), diy acetonltrile (9.6 ml) and water (0.96 ml) was added 1M 
tetrabutylammonium fluoride in tetrahydrofuran (1 .9 mi). The mixture was allowed to react at room temperature 
IS for 1 hour and combined with chloroform (about 100 mi). The mixture was washed with water and dried over 
anhydrous sodium sulfate. The inorganic salt was filtered off and the solvent was distilled off from the filfrate. 
The residue was purified over a silicagel column (benzene :ethyi acetate- 6:4) to give desilylated product (292 
mg) in the form of white viscous foam. 
The desilylated product (292 mg. 0.167 mflllmoie) was dissolved In acetic acid (52.7 ml) and water (5,9 mi) 
20 was added thereto. The mixture was allowed to react at 90^ C tor 1 hour and the solvent was (fistUled off from 
the reaction mixture. The residue was purified over a silicagel column (chloroform : methanol»982) to ghfe 
6'<>-(34iydroxy^2-fl-tefradecanyl-11-l«)senoyi)-2,3-dK)H)leoyH»,c^ (ie-2) (110 mg. yield 40.8%) In 

the form of white waxy solid. m.p. 85-90**C. 
The compounds (le) In the Table 1, I.e. 2A6'-tri-0-pentadecanoyNx,a-trehalose (Ife^), 2A6'-tri-0-(9.12-oO" 
25 tadecadienoyO-cMi-trehalose (le-6) and 2^l-C)-pentadecanoyW-0-o!eoyki.a-trehalose (le^) were pre- 
pared as described in the above Examples. 

(Process ix) 

319 Reference Example lx-1 

Preparation of 

4,6,4^6^K^i^<)-benzylidene-2<H>e^tadecanoyi-y .y^(tetrais^ .3-<iivi)-a.a-frehaiose (4) 

To a solution of 4,6,4\6'-<ji-04)8nzylidene-2'.3'<)-(tetraisopropyidlsiloxane-1.3-diyi)-^^ (3) (100 

35 mg, 0.13 millimole) dissolved in dry methylene chloride (3 ml) under argon atomosphere were added 
pentadecanoic add (38 mg. 0.158 millimole). 4-dimethyIamlnopyridine (10 mg. 0.079 mllRmole) and 
N.N'-dicyclohexytcarbodilmlde (32 mg. 0.158 millimole) successively and the mixture was allowed to react at 
room temperature for 18.5 hours. The solvent was dtstiOed off from the filtrate and the residue was purified 
over a sflicagel column (benzene:ethyl acetale«95:5) to give 4A4^e'-<fi-0-benzyUdene-2-a-pentadecanoyl- 

40 2'.3'<>-(tetraisopropyldlsiloxane-1 A<liyl)-a.a-trBhalose (4) (118mg, yield 92,5«Wi) In the form of coioriess ofl. 

Reference Example ix-2 
Preparation of 

^ 4,6.4^y'd<M)enzyiidene-2<HJentadecanoyl-3<)"Stearoy^2'.y•0'^te^ .3-diyl)-a,a-' 

trehalose (11) 

To a solution of 4.6.4^6'•^^-0-benzyildene-2•Oi^entadecanoyl-2'.3'•0-(tetraisopropytd^ 
1,3-diyi)-<i.a-trehalose (4) (408 mg. 0.414 millimole) dissolved in dry methylene chloride (6 ml) under argon 
atomosphere were added stearic acid (141.3 mg. 0.498 millimole), T4-dImethylaminopyridine (30.3 mg, 0.248 
50 mlUimoIe) and N.N'-dicydohexylcarbodnmide (102.5 mg. 0.4^ milBmole) successively and the mixture was 
allowed to react at room temperature for 3.5 hours. The solvent was distilled off from the reaction mixture and 
the residue was purified over a siGcagel column (benzene) to give 4,6.4',6^-di-C>-benzyfldene-2-0-pentadeca- 
rioyl-3<)-stearoyl-2',3'^>-(tetraisoprppyldlsO(»cane-1,3^ (11) (433 mg, yield 87.7%) in the 

form of colorless viscous product. 

ss 

Reference Example ix-^ 

Preparation of 2- 0-pentadecanoyl-3-<>^earoyl-2^.y<>-(tetralsopropyldislloxane-1.3-diyl)^^ (12) 
A solution of 4.6.4\6'-d}-CM>enzylIdene-2-Oi3entadecanoyl-a<)-stearoyl-2'.3'^>(tetralsop 
60 1.3-diyi)-a,a-frehalose (11) (910 mg, 0.76 millimole) dissolved In acetic acid (143.8 mi) was combined with 
water (8.6 ml) and the mixture was allowed to react at 90^ C for 1 hour. The solvent was distilled off from the 
reaction mixture and th residue was purified ver a sHicagel column (benzenerethyt acetate »8:2-^n- 
z nerethyt acetate =65:35) to give 2-<)-pentadecanoyl-3-0-steafoyl-2',3'<)"(tetralsopro^ 
1.3-diyl)Hi.a-trehalose (12) (600 mg, yield 73.2%) in the form of col riess viscous foamy product 
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Example b(-6 
Preparati n of 

2'0s)entadecanoyl-3^stearoy>-2',y-0-(tetra]sopropy^^ ,3-<fiyl)'6-0-ti1tyV<i,a'trehak>se (13) 

A soluti n of 2<)-pentadecanoy»-W>-stearoyl-2',3''0-{tBtraisopropyl^^^ .a<liy1)-a.a-trBhaIos8 (12) 5 

(560 mg. 0^ mOlimole) dissolved in dry pyridine (9 ml) was combined with tntyl chloride (261^ mg, 0.94 
mOnmole) and the mixture was allowed t react at room temperature for 88 hours (an additional trftyl chloride 
(145.1 mg. 0.52 mlDImole) being added after 24 hours). The soivent was distilled off from the reaction mixture 
and the residue was purified over a sOicagel column (benzene benzene:ethyl acetates95:5). The product 
was further repurifled over a sOicagel column (n-hexane:ether= 1 :1). The starting compound (12), if present, 10 
was recovered from the reaction mixture and treated as descnl>ed above to give 2-0-pentadecanoyl-3-0-stea- 
royl-2',3'-O-(tetraisopropyldisnoxane-1,3<ny0-6-O-trltyl^ (13) (224 mg, yield 3^6^Vb) In the form 

of colofless viscous product 

Reference Example lx-6 f^ 
Preparation of 

y-0-(34)enzyloxy~2HV-tetradecanyldocosanoyO>2-0-pentadecanoyl-^0-stearoy^^ 
loxane-1,3Kii 1)-6-0-tri^l-a,a-trehalose (14) 

To a solution of 2<H3entadecanoyW-O-stearoyl-2',3'<Htetraisopropyklis0oxane-1,3K^^ 20 
trehalose (13) (223.6 mg. 0.17 milllmole) dissolved in dry methylene cNoride (3 ml) under argon atmosphere 
were added 3-benzyloxy-2-n>tetradecanyldocosanolc add (141.8 mg. 0.22 milDmoie). 4^lmethylamlnopyr1din6 
(135 mg. 0.11 millimole) and N.N'-dlcyclohexylcarbodBrrtde (45.5 mg. 0.22 milllmole) successively and the 
mixture was allowed to react at room temperature for 16 hours. The solvent was distilled off from the reaction 
mixture and the residue was purified over a slllcagei column (benzene) to give 6'-0(3-benzyloxy-2-n-tetrade- 25 
canylKJocosanoyl)-2<H)entadecanoyl-3-0-stearoyl-2'.3'<)-{tetralsopropy^ .3-diyl)-6-0-trityl-o,o- 
trehalose (14) (324.6 mg, yield 98.5(Vb) in the fomn of coloriess viscous product. 

Example lx-1 

30 

Preparation of 6'-0-(34iydroxy-2-rv-tetradecanytdocosanoyi)-2-0-pentadecanoyi-3<)~stearoyl-a.a-^^ 

To a solution of 6'•<>-(3^3enzyloxy-2^v-tetradecanyldocosanoyl)-2<)-pentadecanoy^3^ 
2',3'-0-(tetialsopropyldMoxane-13-dlyl)-6-0-tritylHi.a-treh^ (14) (324.6 mg. 0.167 mnOmote) dissolved in 
a mixed solvent of dry tetrahydrofuran (8.2 mQ, dry acatonitrile (8.2 ml) and water 0.82 ml) was added 1M 3S 
tetrabutylammonium fluoride in tetrahydrofuran (1 .6 ml) . The mixture was allowed to react at room temperature 
for 2 hours and combined with chloroform (about 100 ml) . The organic phase was washed witii water and dried 
over anhydrous sodium sulfate. The inorganic salt was filtered off and the solvent was distilled off from the 
filtrate. The residue was purified over a slllcagei column (benzene:ettiyl acetate=1:1) to gh^ desl^rlated 
product (284.1 mg) in the fonm of coloriess viscous foam. ^ 

The desilylaled product (284.1 mg) was dissolved in a mixed solvent of dry methylene chloride (3 mQ and dry 
methanol (3 mi), and tiie mixture was combined with palladium blacl< (324.6 mg) and hydrogenaled at room 
temperature for 16 hours. The palladium black was filtered off from ttie reaction mixture and tiie solvent was 
distilled off from the filtrate. The residue was purified over a slllcagei column (chloroform:methanol-95-.5) to 
give 6'K)-(3-hydroxy-2-^tetradecany1<Iocosanoy1)-2-<>pentadecanoyl-3^ Ofr^) 45 

(177.5 mg. ^Id 77.7<Vb) in the form of white sofid, m.p. 8a-90**C. 

(Process x) 

Reference Example x-1 ^ 

Preparation of 3.4,y.4^-dl-0-(tetrafsopropyldi^loxane-1.3-dlyl)-ct,a'trehalose (15) 

A solution of 3.4.3'.4'-di-0-(tetralsopropyldlsnoxane-1.3<nyl)-6<>-trityl-ci.a^ (8) (1.0 g, 0.94 

milllmole) dissoh^ed in the mixed solvent of dry 1,2-dichloroethane (30 mO and dry mettianot (15 ml) was 
combined witti p-toluenesulfonic acid monohydrate (59 mg. 0.31 milHmole). The nUxture was allowed to react SS 
at room temperature for 1 hour. The solvent was distilled off from the reaction mixture and the residue was 
purified over a slllcagei column (chloroform:methanol«95:5) to give 3.4,3',4'-dl-0(tetraisopropyldisiloxane- 
1,3Kliyl)-a,a-trehalose (15) (360.0 mg, yield 46.6«MJ) In the form of white solid, m.p. 207-209"a 
IR (VmaxKBr. cmri); 

3450,2940,2860 ^ 
Wo23;+140.te (C-0.11, CHCIs) 
IH^NMR (CDCl3,8); 

0.58-2.41 (m, 56H. -Si-CH-(CI^)2 3.2^4.^ (m, 16H, glucoslde-H) 5.18 (d. 2H. anomer H) 

6S 
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Reference ExampI x-2 

Preparation of 3,4,3',4'-dK)-(tetraisoprDpyldlsitoxane- 1,3^iyl)-2,6.y-tri-OKiecanoyNx,a-trehaJose (16) 
To a solution of 3A3',4'-dM>-(tetrais propyldisiloxane-1^iyl)-ct,a-treha!ose (15) (216 mg. 0^ mUIimoJe) 

5 and n-capric add (175^ mg, 1.01 rnDDmole) dissolved hi dry methytene chl ride (10 ml) were added 
4-cfimethylamin pyridine (48.1 mg, 0.39 mflllmole) and N.N'-dicyclohexylcarbodnmid (208.4 mg, 1.01 
miOimde) successively and the mixture was allowed to react at room temperature for 17 hours. The insoluble 
matter in the reaction mixture was filtered off by suction and the solvent was distiDed off. The residue was 
purified over a sincagel column (n-hexaneretiiyl acetate»9:1) to give 3,4,3',4'-di-<Htetraisopropyldisiloxane- 

10 1.3Kl^-2.6.e'-trKHJecanoyl-QW-trehaiose (16) (147 mg, yield 43^) in the fomn of colorless viscous 
product 

Example x-1 

15 Preparation of 2,6,e'-tri-0"decanoyi-cx.a-trehalose (if-1) 

A solution of 3.4,3'.4'-dM>(tetraisopropyldlsiloxane-1,3Kliyl)-2.6,6'-tri-OKJecanoy»^a-tre^ (16) (147 
mg, 0.114 mOIimoIe) dissolved in 1M tetrabutyiammoniumfiuoride/tetrahydrofuran solution (5 ml) was allowed 
to react at room temperature for 30 minutes. The solvent was dlstiOed off from the reaction mixture and 
saturated aqueous ammonium chloride solution was added to the residue. The solution was extracted with 

20 chloroform. The organic phase was washed with water and dried over anhydrous sodium sulfete. The Inorganic 
salt was filtered off and the solvent was distilled off from the filtrate. The residue was purified over a silicagei 
column (chlorofbnn:methanol=9:1) to give 2.6,6'-trl-0-decanoyl-a,o-trehalose (lf-1) (70.4 mg, yield 76.7%) in 
the form of coloriess viscous product. 
The compound (If) in the Table 1, i.e. 2.6,e'-tri-Oi)entadecanoyM3t,a-trehalose (if-3) was prepared as 

25 described in the above Examples. 

(Process xi) 
Reference Example xi-1 

30 

Preparation of 

6,6'-dl-0-Ka<H>enzyicorynomycoloyi)-3,4.y .4^<li-0>(tetifai^ ,3-dlyl)-a,a-trehalose (17) 

To a solution of 3.4.3',4'-dl-0-(tetraisopropyldisiloxane-1 ,3-dlyl)^a-trehalose (15) (200 mg. 0.24 mlllimole) 
dissolved in dry methylene choloride (5 ml) were added 3-O-benzylcorynomycolic acid (340.4 mg. 0.68 

35 milllmole) in dry methylene chloride (3 ml). 4<Jimethylaminopyridine (35.8 mg, 0^ mlllimole) and 
N.N'-dicydohexylcarfoodiimide (119.7 mg, 0.58 mDUmoie) successively and the mixture was allowed to react at 
room, temperature for 16 hours. The insoluble matter in the reaction mbcture was filtered off by suction and the 
solvent was distilled off from the filtrate. The residue was purified over a sDicagei column (n-hexane:ethyl 
acetate»9:1) to give 6.6'KJI-0-(3-C>*en2ylcorynomycol<^)-3.4,3',4'-dl<)-(tetraisopropyidi^ 

40 1.3-diyt)-a.a-trefmlose (17) (384 mg) in the form of colorless viscous product 

Reference Example xi-2 
Preparation of 

45 6.6^-di-0-(3-04>enzylcorynomycoloyi)^,4.y,4''<il-0-(tetraisoprooyldis1^ 
haiose (16) 

To a solution of 6,6'-dl-0-(3-0-benzylcorynomycoloyl)^.4.3',4'-dKV{tetraisopropyldisiloxan^^ 
trehalose (384 mg) dissolved In dry methylene chloride (8 ml) were added palmitic add (55.9 mg, 0.218 
miUimole). 4<0methyiamlnopyridlne (16.5 mg, 0.134 mlllimole) and N.i^-dlcyclohexylcarbodiimide (45 mg. 
50 0.218 mlllimole) successively and the mixture was allowed to react at room temperature for 19 hours. The 
Insoluble matter in the reaction mixture was filtered by suction and the solvent was distilled off from the filtrate. 
The residue was purified over a sDicagei column (n-hexane:ethyi acetate«95:5) to give 6,6'-dK>-(3-Obenzyt- 
corynornycoloyl)-3,4,3'.4'Kfi<>-(tetraisopropyldlsiloxane-1,3Hiiyl) (16) (110.7 mg) 

(as a mixture). 

Example xi-2 

Preparation of 6,6^Kll"0-<x>rvnomycoloyi-2-<)-paimrtcyl-a,a-tr9halose (lf-2) 
A solution of 6.6'Kil-0-(3-0-benzyicorynomycoloyl)-3.4,3',4'Kri<>-(tetralsopropyldldl^ 

60 1,3-dlyl)-2-0-palmitoyl-a.a-trBhaIose (16) (110.7 mg) (mixture) dissolved In 1M tetrabutylammonlumfluoride/ 
tetrahydrofuran solution (4 ml) was allowed to react at room temperature for 30 minutes. The solvent was 
distilled off from the reacti n mixtur and saturated aqueous saturated ammonium chloride solution was 
added to th residue. The mixture was extracted with chloroform. Th organic phase was washed with water 
and dried over anhydrous sodium sulfate. The in rganic salt was filtered off and the solvent was distilled off 

65 from the filtrate. The residue was purified over a siOcagei column (chloroform:mettianol»95:5) t give 
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desOylated product In the form of colorless viscous product 

Th desilylated product was dissolved In a mixed solvent of dry methanol (1 .5 mJ) and dry methylene chloride 
(1^ ml) PaUadium black (140 mg) was added and the mixture was hydrogenated at room temperature for 19 
hours. The palladium black was filt red off from th reaction mixture and the solvent was distlled off from the 
filtrate. The reskJue was purified over a sincagel column (chloroformim thanol«9:1)t give 6,6'-dl-0-coryno- 
mycotoy^2-0^>aImitoyl-a.a-trehatose (lf-2) {60 mg. yi^d 16^ nth compound (15)) In the form f 

colorless viscous product . . « 

The compound (If) in the Table 1, l.e. 2,6,e'-trM)^cofynomycoroylHi.a-trehaIose (If^) vi«s prepared as 

described in the above Examples. 



Example xli-1 

Preparation of 2,3,6,6*-tetraO-oleoyiKt,a-trehalose (lg-1) 

To a solution of 2>di-OK)leoyl-2',3'-0-(tetraisopropyldisiloxane-1,3Kfiyl)Hx.a-t^^ (12) (570 mg, 0.512 
mliDmole) dissolved In dry methylene chloride (12 ml) vrere added oleic acW (0.394 ml. 1.23 mlDimole). 
4-dimethylaminopyridine(75 mg, 0.614 minimole) and N,N'-dicyck>hexylcarbodflmlde (254 mg, 1.23 mflHmole) 
successively and the mbcture was allowed to react at room temperature for 4 hours. The predprtates formed in 
the reaction mixture were filtered off by suction and the solvent was distilled off from the filtrate. The residue 
was dissolved in a developing solvent (benzene lethyl acetate =985) and purified over a sllicagel column 
(benzene:ethyl acetate»98:2). The fast eluting solution comprising Impurities were discarded and coloriess 
fracttons were pooled. The solvent distilled off to give 2',3'-0-(tetraisopropyldisik>xane- 

1.Mlyl)-2.3,6,6Metra-0-oleoyM^a-trehalose (18) (501.7 mg) (as a mixture) in the fonn of coloriess viscous 
product. The obtained mbcture (501.7 mg) was dissolved In a ntoed solvent of dry tetrahydrofuran (10 ml), dry 
acetonrtrile (10 ml) and water (1 ml), and 1M tetrabutylammonium fluoride In tetrahydrofuran (3.05 ml) was 
added thereto. The mbcture was allowed to react at room temperature for 1 hour, combined with chloroform 
(at>out lO) ml) and washed virtth saturated aqueous ammonium chloride solution and water, then dried over 
anhydrous sodium sulfate. The inorganic salt was filtered off and the solvent vras distlUed off from the filtrate. 
The residue was dissolved in a developing soh^ent (chloroform rmethanol" 95:5) and fractionated through a 
siKcagel column (chloroform :methanol=^:5). The fast eluting solution comprising impurities were discarded 
and coloriess fractions were pooled. The solvent was distilled off therefrom to give 2,3,6,6'-tetrar(>oleoylH»,a- 
trehalose (lg-1) (288.8 mg. yield 28.7Afe) in the form of coloriess viscous product. 

Example xii~2 

Preparation of 6,6^KfK>(3-hydroxy-2-n-tetradecanyldocosanoyO-2,3Kil<)-pen 

^'^a solution of 2,3<fl-0-pentadecanoyl-2'.3'-<>-(tetraisopropyld (12) (69Z5 

mg 0.67 mflnmole) dissolved In dry methylene choloride (12 ml) were added 3-benzyloxy-2-n-tetradecanyl-do- 
cosanoic acid (1.033 g, 1.61 mniimole) In dry methylene chloride (3 ml). 4-dimetiiylamlnopyridinB (97.7 mg. 0.8 
milKmole) and N.N'-dlcyclohexylcarbodiimide (332.2 mg. 1.61 miiOmoIe) successively and the mbcture was 
allowed to react at room temperature for 20 hours. The precipitates formed in ttie reaction mixture were 
filtered by suction and the solvent was distilled off from ttie filtrate. The residue was dissolved In a developing 
solvent (benzene) and fractionated through a sificagei column (benzene). The f^ eluting solution comprising 
impurities were discarded and coloriess fractions were pooled. The solvent was distilled off to give 
66'-dM>(3-benzyloxy-2-^>-tetTadecanyldocosanoyl)-2,3^i-Oi)entadecanoy^ 

ane-1 3-diyl-a.a-trehalose (18) (747.5 mg) In ttie form of coloriess viscous product The compound (18) was 
dissicwed in a mixed solvent of dry tetrahydrofuran (5 mi), dry acetonftriie (5 ml) and v^ter {02 ml), and 1M 
tetiBbutylammonium fluoride In tetrahydrofuran (3.3 ml) was added ttiereto. The mixture was aDowed to react 
at room temperature for 1 hour and combined wtth chiorofonn (100 ml). The mixture was washed with 
saturated aqueous ammonium chloride solution and water, and tiien dried over anhydrous sodium sulfate. The 
inorganic salt was filtered off and the solvent was distilled off from the filtrate. The residue was dissolved in a 
developing solvent (benzeneiettiyl acetate =65:35) and fractionated tiirough a sllicagel column (ben- 
zene etiiyl acetate=65:35). The fast eluting solution comprising Impurities were discarded and coloriess 
fractfons were pooled. The solvent was distiUed off ttierefrom to give desilylated product. 6.6'-dl-0-(3-benzy. 
loxy-2-n-tetradecanyi-docosanoyl)-2,3-dl-0-pentadecanciyl^-^ (388.1 mg) in ttie fonn of cotoriess 
viscous foam. The desilylated product (388.1 mg) %vas dissolved In a mbced solvent of dry metiiylene chtoride (4 
ml) and dry ethanol (4 ml). The mixture was combined wtth paBarilum black (388.1 mg) and hydrogenated at 
room temperature for 14 hours. The palladium black was filtered off from the reaction mixture and the solvent 
was filtered off from the filtrate. The residue was dissolved in a developing solvent (chk>roform:metiv 
anol=95:5) and fractionated ttirough a sllicagel column (chiorofonn :methanol =95:5). The fast eluting 
fractions comprising Impurities were discarded and coloriess fractions were pooled. The solvent was distUied 
off to give 6.6'Kii<>-(34iydroxy-2-^tetradecanylKk)COsanoyi)-2,3Kii-^^ (l9-2) 
(297.8 mg, yield 16.1%) in the forni of white viscous f am. Th compound (Ig) In th Table . 1, 
i.e. 6,e'-dl-0-ol Qyl-2,3-dKH>entadecanoyl-a.a-trehalose (lg-3) and 2.3-di-0-oleoyl-6.e'-dl-0-pentariecanoyl- 
cMi-trehalose (lg-4) were prepar d as described In the above Examples. 
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The physicochemical properties of the compounds of the present {nventi n prepared accord&ig to th 
above Reference Examples and Examples are summarized In Table 1. 
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Claims 



1 . A trehalose derivative of the formula: 
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(I) 



wherern one. two, three or four of Ri , R2, R3. rs^ r6^ R7 and R^ are Independently selected from the 10 
group consisting of Ci^o ailphatic acyl groups and afl the rest of them are hydrogen atoms, with the 
proviso that: 

a) when one of them Is Ci^o aliphatic acyl group, then It is not 2-palmitoyl or &^phatic acyl, 

b) when two of them are aliphatic acyl groups, then th^ are not located at conresponding 
positions with each other, IS 

c) when three of them are C1-40 aliphatic acyl groups, then they are not 2,3,2'-tripa]mrtoyl, and 

d) when four of them are C1-40 aliphatic acyl groups, then they are not located at corresponding 
positions with each other or at 2.3,4,2"- or 2,3,6,2'-positions. 

2. The trehalose derivative according to dalm 1 which Is represented by the formula: 

/oR^ \ 

(I) . ^ 

CH2OR" 




wherein one of R^ R^, R®. R^ R^ R^ R^ and R^ is independently selected from the group consisting of 30 
C^-AQ aliphatic acyl groups and ail the rest of them are hydrogen atoms, 
with the proviso that said one is not 2-paimltoyl or 6^iphatic acyl. 

3. The trehalose derivative according to daim 2 wherein said one group is located at 2- or 3-position. 

4. The trehalose derivative according to claim 2 wherein said one group Is straight or. branched, 
saturated or unsaturated Cs-Cse aliphatic acyl group. 3S 

5. The trehalose derivative according to claim 4 wherein said one group is substituted with hydroxy or 
epoxy. 

6. The trehalose derivative according to claim 1 which Is represented by the formula: 

40 



45 




(I) 

7 

CHiOR" 

wherein two of R^ R^. R^, R^. R^. R®, R^ and R® are independently selected from the group consisting of 
Ci^o aliphatic acyl groups and all the rest of them are hydrogen atoms. 50 
with the proviso ttiat said two are not located at corresponding po^ons with each other. 

7. The trehalose derivative according to daim 6 wherein said two groups are located at 2,3- or 
2,6'-positions. 

8. The trehalose derivative according to claim 6 wherein said two groups are straight or branched, 
saturated or unsaturated Ce-Cse aliphatic acyl group. SS 

9. The trehalose derivative according to claim 6 wherein said one group is substituted with hydroxy, 
epoxy. alkylcydoalkyi or cycloaDcenyl. 

10. The trehalose derivative according to daim 1 which is represented by the formula: 

60 
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CHtOR* OR" 

Lr / — 0 — \ 

OR* CHtOR* 

wherein three of R^ R^. R^. R^, R^, R^ and R^ are independently selected from the group consisting of 
Ci^o aHphatic acyl groups and all the rest of them are hydrogen atoms, 
with the proviso that said three arc not 2,3^-trtpalmItoyI. 
11. The trehalose derivative according to dalm 10 wherein said three groups are located at 2,3.6'- or 
2,6,6'-posltlons. 

1Z The trehalose derivative according to dalm 10 wherein said three groups are straight or branched, 
saturated or unsaturated Ce-Cse aliphatic acyl group. 

13. The trehalose derivative according to claim 10 wherein said one group is substituted with hydroxy, 
epoxy or a0<y1cycloali(yl. 

14. The trehalose derivative according to claim 1 which Is represented by the formula: 

CHiOR^ OR" 

jjagN 1 0 P^OR^ 

OR* CH2OR" 

wherein four of R^ R2, RS, r4^ rs^ r6^ rz and R® are Independently selected from the group consisting of 

aliphatic acyl groups and all the rest of them are hydrogen atoms, 
with the proviso that said four are not located at correspending positions with each other or 2,3,4,2'' or 
2,3,6,2'-posrtions. 

15. The trehalose derivative according to claim 14 wherein said four groups are located at 
2.3,6,G'-positions. 

16. The trehalose derivative according to daim 14 wherein said four groups are straight or branched, 
saturated or unsaturated Cs-Css aliphatic acyl group. 

17. The trehalose derivativB according to claim 14 wherein said one group is substituted with hydroxy. 

1 8. A trehalose derhratUve of the formula: 




wherein Ra, Rb and Rc are Independently bivalent hydroxy-protecting groups. 
19. A trehalose derivative of the formula: 




wh rein Ra and Rc are indep ndently bivalent hydroxy-protecting groups and R^p is hydrogen at m or a 
monovalent hydroxy-protecting group. 
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